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In March 2020, COVID19 turned our lives around. It was only a matter of time before it 
would impact on my cohort’s Major Research Projects (MRPs). In a bid to show 
flexibility to the ever-changing reality, I changed my Systematic Review topic from 
‘Executive Functioning in childhood ALL survivors’ to ‘Child Maltreatment during the 
Great Recession’ to make the review more relevant. 
With regards to my MRP, we initially adapted the proposal to go ahead as planned within 
the parameters of local COVID19 restrictions. We for example planned to change our 
data collection to remote neuropsychological assessments and had started to make 
adjustments to our ethics proposal as appropriate. However, with time the COVID19 
restrictions tightened, and it became apparent that even this adjusted proposal would not 
be feasible in the current climate.  
It was therefore decided that my original project (social cognition in childhood leukaemia 
survivors) would be discarded in favour of a data analysis project (parental stress in 
infants with early-onset seizures) in line with the University of Glasgow’s DClinPsy 
thesis contingency plans. The extended proposal in Chapter 2 is the original research 
proposal submitted to the University of Glasgow and does not include the subsequent 
Covid19-related changes we considered. Furthermore, the below thesis does not have a 
clear connection between the Systematic Review and the Major Research Project(s). 
However, all parts of this thesis are relevant to paediatric psychology and health and I 
hope that they can all inform future research in the area.  








Chapter 1: Systematic Review 
 
Child Maltreatment During The Great Recession: A Systematic Review 
 
 
Prepared in accordance with the author requirements for: 














It has been established that economic hardship can influence parental adjustment and 
coping as well as child wellbeing. We review evidence for a relationship between 
exposure to the Great Recession (2007-2009) and increases in the incidence of reported 
child maltreatment. We aimed to develop insights from this earlier economic crisis that 
may be instructive in recovery planning from the Covid-19 global pandemic, which has 
caused a significant global economic crisis. 
Methods 
A literature search was conducted using the MEDLINE, EMBASE, PsychINFO, and 
Web of Science Core Collection databases. Keyword and MeSH searches were 
completed to identify relevant articles. Inclusion criteria and risk of bias were assessed 
by two blinded reviewers.  
Result  
From 607 reports screened for eligibility, 11 papers were included in the final 
qualitative synthesis and quality assessment. We found limited evidence that young 
people faced an increased risk of maltreatment between 2007 and 2009, especially 
when compared to maltreatment rates before 2007. However, although the reviewed 
papers were of acceptable quality, generalisability was constrained due to heterogeneity 
in methods and outcome measures between reviewed articles. 









Despite the currently limited evidence that child maltreatment increases during periods 
of deep economic recession, it is important that societies act to protect the welfare of 
children and young people during these challenging periods. 
 
Protocol can be found here: 
 https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=193636. 
 
Key words  
The Great Recession, economic recession, child maltreatment, child abuse, child 
neglect 
  










In January 2021, the BBC reported that suspected child maltreatment rates had increased 
by 30% since the Covid-19 restrictions had been put in place (BBC News, 2021). Covid-
19, officially known as acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has 
caused physical, emotional, and practical challenges for families across the globe. Apart 
from the health and psychological demands put on families during this pandemic, further 
challenges regarding financial instability have been raised.  
To protect the health and healthcare resources of the population, governments have put 
strict restrictions on movement and trade throughout the pandemic. Since March 2020, 
the United Kingdom (UK) have introduced restrictions which caused the UK economy 
to move into a recession. The HM Treasury defines a recession in the United Kingdom 
as “two or more consecutive quarters (a period of three months) of contraction in national 
GDP” (HM Treasury, 2010).  
Unfortunately, economic recessions have been associated with an increase in mental 
health difficulties such as depression, suicidal ideation, and substance misuse (Frasquilho 
et al., 2015; Hiilamo et al., 2021). In addition, there is evidence to suggest that the 
pressures of parenting during an economic recession increases the risk of child 
maltreatment (Rajmil et al., 2014) and low family income and/or low socioeconomic 
status (SES) have also consistently been associated with increases in child abuse and 
neglect (Coulton et al., 2018; Slack et al., 2011). 








Lawson and colleagues (2020) have furthermore reported that parental job loss during 
the Covid-19 pandemic significantly increased the risk of maltreatment. This finding, 
coupled with the fact that national quarantine is known to increase emotional distress in 
adults (Brooks et al., 2020), highlights the need for timely intervention to protect young 
people at risk of abuse and neglect. 
 
Objectives 
Large parts of the world economy were affected by The Great Recession (TGR) from 
December 2007 to June 2009. Although the impact of the current economic recession is 
complicated by the contiguity with a global health crisis, outcome data in relation to child 
maltreatment during TGR could provide useful for Covid-19 recovery planning and 
longer-term policy-making with regards to child wellbeing.  
 
Research question 
We aimed to assess whether rates in child maltreatment increased during The Great 













Protocol and registration 
To structure this systematic review, the PRISMA 2020 checklist was used (Page et al., 
2021). This systematic review and its protocol are furthermore registered on the 




Cohort studies that focused on the incidence of child (aged 0-18) maltreatment during 
The Great Recession (2007-2009) were included. The comparison criterion was 
considered to have been met if the study compared incidence data reported during TGR 
to data reported before and/or after this period. In order to allow for a clear comparison, 
studies were only included if at least part of their design included a direct comparison 
between the different time points (e.g. Poisson or Logistic Regression). Although 
incidence rates reported after 2009 will likely include a cohort that have also been 
exposed to The Great Recession, it was felt this would still be a useful comparison as it 
could potentially highlight long-term effects. Studies were only included if they had been 













A literature search was conducted using the MEDLINE (OVID; 1946-present), 
EMBASE (OVID; 1947-present), PsychINFO (EBSCOhost; 1806-present), and Web of 
Science Core Collection (1900-present) databases. Keyword and MeSH searches were 
completed to identify papers that mentioned “economics” (or equivalent), "economic 
recession" (or equivalent) and “child maltreatment” (or equivalent). Key journals (Child 
Abuse and Neglect, Academic Pediatrics, and Pediatrics) were also hand-searched for 
relevant papers. The searches were completed on 23rd September 2020 and full search 
terms can be found in Appendix II. 
Two researchers (SF and LDe) applied the eligibility criteria to select studies for 
inclusion. The researchers were blinded to each other's decisions and disagreements were 
resolved by a research supervisor (LDo or CA). Rayyan QCRI (Ouzzani et al., 2016) was 
used to record decisions. Titles and abstracts of papers were screened for eligibility and 
if found potentially eligible, the full manuscripts were assessed. All papers found eligible 
during the manuscript stage were included in the final review. 
 
Data extraction 
Bibliographic information, primary outcome measure, sample characteristics (sample 
size and relevant demographic characteristics), primary statistical analyses, primary 
outcome, other relevant findings, and quality ratings were recorded on a Microsoft Excel 
spreadsheet. No further data was obtained from authors and data was narratively 












The National Heart Lung and Blood Institute (NHLBI) Quality Assessment Tool for 
Observational Cohorts and Cross-Sectional Studies (NHLBI, n.d.) was used to assess the 
internal validity of the papers included in this systematic review. The full checklist can 
be found in Appendix III. It also allows for an overall assessment of the study; namely 
‘Good’, ‘Fair’, or ‘Poor’. Studies of all quality ratings were included in the final review.  
Two researchers (SF and LDe) completed this quality assessment, and they were blinded 
to each other’s ratings. Any disagreements between reviewers were resolved through 
discussion between SF, LDe and a research supervisor (LDo or CA). 
 
Results 
Study selection results 
As illustrated in Figure 1.1, 607 individual papers were identified through the systematic 
and hand searches. During the screening stage, 568 records were removed for a variety 
of reasons such as: published before 2007; grey literature; systematic review; or clearly 
not relevant to the current topic. At this stage, five rater disagreements were resolved by 
a research supervisor. Thirty-nine manuscripts were then screened for eligibility. 
Reasons for exclusion at this stage were: exposure to The Great Recession unclear (N = 








12); inappropriate statistical analysis in relation to the current research question (N = 10); 
no data collected during TGR (N = 4); and inappropriate outcome measures in relation 
to the current research question (N = 2). Two papers were included as they contained 
relevant results despite not specifically focusing on the impact of TGR (Emrick et al., 
2019; Zins et al., 2019). No further disagreements between researchers were identified at 
this stage. Eleven peer-reviewed journal articles were then included in the quality 
assessment and the qualitative synthesis. All included studies concerned child 
maltreatment rates in the United States of America (USA).  
 
Risk of bias 
All 11 included papers were rated using the NHLBI checklist described, and full results 
can be found in Table 1.1. Two disagreements were resolved through discussion with the 
research supervisors. 
All papers were judged to be of acceptable (i.e. ‘fair’ or ‘good’) quality (see Table 1.2), 
with some risk of bias noted in relation to potential confounders in three papers (Emrick 
et al., 2019; Leventhal & Gaither, 2012; Shanahan et al., 2013). In addition, none of the 
studies provided a sample size justification, but this is not uncommon for retrospective 
and exploratory studies. In the guidance for using the NHLBI checklist is it noted that 
this should not be considered a “fatal flaw” in terms of quality assessment.









Figure 1. 1: PRISMA Flow Diagram taken and edited from Page et al. (2021) 








The NHLBI checklist also has several items in relation to the measurement, rather than 
the impact, of the exposure. For the purpose of this systematic review, ‘exposure’ was 
inferred from the timepoint(s) included in the papers. As such, an argument could be 
made that there was a measurement bias in all reviewed studies due to exposure not being 
clearly assessed. Similarly, raters were not blinded to exposure status in most studies.   
The current reviewers however felt this would not significantly detract from the study 
quality as it would be unlikely that any USA study population assessed during TGR time-
period would not have been exposed to the recession. Furthermore, all studies included 
large samples so any individual differences in terms of impact of exposure were unlikely 
to have had a large influence on reported trends due to deviations to the group mean. 
  








Table 1. 1: Ratings of internal validity according to the NHLBI checklist (NHLBI, n. d.) of review articles 
NB. NA = Not Applicable; NR = Not Reported 
 
Child Protection Services Reports 
Two studies, (Frioux et al., 2014; Millett et al., 2011) operationalised child maltreatment 
rates as the number of reports made by the Child Protection Services (CPS). Whilst there 
was an overall decline in maltreatment reports in children aged 0-18 years, evidence was 
mixed.  
Millet et al. (2011) investigated aggregated rates of CPS reports at state level during 
(2007- 2009) and immediately after TGR (2009 - 2010), reporting mixed results (see 
Table 1.2). They found that some states showed an increase in CPS reports, whereas in 
 Criteria 
Authors (year) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Berger et al. 
(2011) 
Yes Yes NA Yes No NA Yes NA Yes NA Yes No NA Yes 
Emrick et al. 
(2019) 
Yes Yes NA Yes No NA No NA Yes NA Yes No NA No 
Finkelhor et al. 
(2014) 
Yes Yes NR Yes No NA Yes NA Yes NA Yes NR NA Yes 
Frioux et al. 
(2014) 
Yes Yes NA Yes No NA Yes NA Yes NA Yes No NA Yes 
Huang et al. 
(2011) 
Yes Yes NA Yes No NA Yes NA Yes NA Yes No NA Yes 
Leventhal & 
Gaither (2012) 
Yes Yes NA Yes No NA Yes NA Yes NA Yes No NA No 
Millet et al. 
(2011) 
Yes Yes NA Yes No NA No NA Yes NA Yes No NA Yes 
Shanahan et al. 
(2013) 
Yes Yes NA Yes No NA Yes NA Yes NA Yes No NA No 
Wood et al. 
(2012) 
Yes Yes NA Yes No NA Yes NA Yes NA Yes No NA Yes 
Wood et al. 
(2016) 
Yes Yes NA Yes No NA Yes NA Yes NA Yes No NA Yes 








others this had decreased or stayed the same. They did not differentiate between 
investigated and substantiated reports. They also analysed whether unemployment rate, 
food stamp usage, and labour force participation explained changes in maltreatment rates 
while controlling for time. This association was only found for California; 
unemployment rate was positively associated with maltreatment incidence, whereas the 
other two indicators showed a negative association. They also noted that for North 
Carolina (b2 = -0.001, p < .001), Missouri (b2 = 0.001, p < .05), and Wisconsin (b2 = 
0.001, p < .05) there were significant quadratic as well as linear relationships between 
exposure and outcome. In North Carolina maltreatment rates peaked between 2007 and 
2010, whereas they appeared to decline before increasing in Missouri and Wisconsin. 
Frioux and colleagues (2014) considered both investigated and substantiated CPS reports 
of child maltreatment in Pennsylvania between 1990 and 2010. They found that 
investigated, but not substantiated, reports of maltreatment showed a declining trend until 
2000 across all counties of Pennsylvania. The rates then increased again until they peaked 
at 9.2 investigations per 1000 children in 2008. Substantiated reports declined over the 
whole 21-year period (see Table 1.2). In relation to macroeconomic indicators, they 
reported that county-level increases in unemployment and foreclosure rates resulted in 
increases in both investigated and substantiated CPS reports, even when controlling for 
time trend. They also investigated lagged effects, but only the foreclose rate of the 
previous year was associated with current CPS reports. In fact, this lagged effect of home 
foreclosures was associated with the biggest changes in both investigated and 
substantiated reports. 








Table 1. 2: Data extraction table of review articles, including an overall quality rating. 
Authors 
(year)* 
Primary outcome measure Sample characteristics Statistical analysis  Primary/Relevant outcome Relevant other findings Quality Rating 
Berger et al. 
(2011) 
Aggregated unequivocal 
county-level AHT rates per 
100,000 between January 2004 
and June 2009 for children <5 
years. 
422 children with AHT < 5 years 
(range: 0-58 months; M = 8.9 
months). 
Poisson Regression, 
with unemployment rate 
as a covariate. 
Significant overall increase of AHT during 
recession. Rates increased from 8.9 (95% 
CI:7.8–10.0) pre-recession to 14.7 (95% CI: 
12.5–16.9) during the recession (IRR = 1.65 
95% CI: 1.60-1.69, p < .001). 
Unemployment increased from 
prerecession to recession period but 
was not associated with AHT rates 
either current or lagged. 
Good 
Emrick et al. 
(2019) 
Incidence per 100,000 of AHT 
between 2000 and 2010 as 
recorded by paediatric care 
centres using relevant ICD-9 
codes.  
120 children with AHT < 24 
months old (M = 6.25 months). 
 
Student’s t-test was 
used for continuous 
variables, and either 
Chi-square or Fischer’s 
exact was used for 
categorical variables. 
Incidence average rates increased from 14.5 
(95% CI: 10.3-18.7) in 2000-2005 to 30.3 
(95% CI: 16.3-44.2) in 2006-2010 (p < .05). 
When only including infants < 12 
months incidence rates increased from 
24.0 (95% CI: 15.7-32.4) to 51.8 (95% 






completed over the telephone in 
2003, 2008, and 2011. 
10183 (parent/carer of) young 
people aged 2 – 17 years. 
Logistic Regression on 
pooled data with 
demographic variables 
as control variables. 
The overall rate of child maltreatment 
declined by 26% (OR: -2.3, p < .01) from 
2003 to 2011 (not 2008-2011). This decline 
was significant only for emotional abuse 
(OR: -2.3, p < .01). 
Larger declines in maltreatment were 
found in families from lower SES 
backgrounds (p < .01).  
Fair 
Frioux et al. 
(2014) 
Aggregated investigated reports 
and substantiated cases of child 
maltreatment per 1,000 children 
between 1990 and 2010 per 
county of Pennsylvania.  
500,896 reports investigated by 
CPS (annual mean: 23,876) of 
children < 18 years. 
Fixed-effect Poison 
Regression and 
Spearman’s Rho for 
secondary analyses. 
Unadjusted rate of investigations showed a 
quadratic trend (p < .001). Decreasing from 
8.7 in 1990 to 7.8 in 2000 and rising to a peak 
9.2 in 2008.  
 
Substantiated reports only declined each year 
(p < .001). From 2.8 in 1990 to 1.3 in 2010. 
Significant associations (p < .05) 
between current unemployment and 
investigated (+1.99%) and 
substantiated rates (+2.42%) of abuse. 
Similar pattern found for current home 
foreclosures: +3.94% and +4.49% 
respectively. Lagged foreclosure was 
+6.34% and +7.30% respectively. 
Good 
Huang et al. 
(2011) 
Mean monthly incidence of 
children on the PTR with 
NAHT between December 2001 
and June 2010. 
639 children (aged 0-24 months) 
on PTR, 93 of which had 
NAHT. 
Mann Whitney U-tests 
and Chi-Square/Fisher 
exact test as appropriate. 
Mean monthly incidence rates increased form 
0.7 pre-recession (2001-2007) to 1.4 
during/post-recession (2007-2010) (p = .01).  
Accidental Head Trauma was 
observed to decrease. 
Increase in NAHT observed before 
rise in unemployment. 
Good 











Incidence per 100,000 of 
children discharged following 
physical abuse injury according 
to KIDs codes between 1997 
and 2009.  
Sample size per year (aged <18) 
years): 
1997 = 4237, 2000 = 4305, 2003 
= 4409, 2006 = 4473, 2009 = 
4782 
Chi-squared test for 
linear trends. 
Significant increase over time (p <.01) from 
6.1 in 1997 to 6.4 in 2009.  
Further analysis showed increase in infants 
<12 months (56.2 to 62.3, p < .05), but a 
slight decrease in older children (3.3 to 3.0, p 
< .05). 
Incidence of other injuries 
significantly decreased (p < .05). 
Length of stay following abuse 
remained unchanged (p > .05). 
Mortality following physical abuse 




Millet et al. 
(2011) 
State-level child maltreatment 
rate per 1,000 using publicly 
available datasets. Timeframes 
differed between states, but they 
included a pre-, during, and 
post-recession datapoint for 
each state. 
Data of maltreatment rates for 
children <18 years provided for 
the states Arizona, California, 
Massachusetts, Missouri, North 
Carolina (NC), Oregon, and 
Wisconsin. 
Ordinary Least Squares 
Regression. Pearson’s 
bivariate correlations 
for secondary analyses. 
Neglect, but not sexual or physical abuse, 
decreased in Arizona (b = -0.02, p < .05), 
whereas neglect (b = 0.03, p < .05) and sexual 
abuse (b = 0.0003, p < .05) increased in 
Oregon. In California neglect (b = 0.03, p < 
.05) increased, whereas physical (b = -0.01, p 
< .05) and sexual abuse (b = -0.01, p < .05) 
increased. Missouri overall maltreatment 
rates increased (p < 0.05), whereas NC and 
Wisconsin rates decreased (p < .05).  
Unemployment rate (b = 8.71, p = 
<.05), food stamp usage (b = -1.49, p 
< .05), and labour force participation 
(b = -1.17, p <.05) were only 
significant predictors of maltreatment, 






National, Regional, and State 
incidences of child 
maltreatment per 100,000 of 
broad and narrow AHT in 2000, 
2003, 2006, 2009 using KID 
data. 
 
Narrowly defined AHT: 
N = 5437, aged <1 years 
Annual average incidence: 33.4 
 
Broadly defined AHT: 
N = 6317, aged <1 years 
Annual average incidence: 38.8 
Poisson Regression to 
determine change of 
time. CHI-squared 
goodness of fit analysis 
was implemented, 
No overall national trend of change for either 
broad (b = 1.00, SE = 0.010, p = .72) or the 
narrow definitions (b = 1.00, SE = 0.009, p = 
.80) of child maltreatment. 
Boys appeared more at risk on both 
broad (x2 = 37.20, p < .001) and 
narrow definitions (x2 = 31.09, p 
<.001) 
Fair 








Wood et al. 
(2012) 
Rate of monthly admissions per 
1,000 for physical abuse and 
high-risk TBI according to the 
relevant ICD-9 codes on the 
PHIS between 2000 and 2009. 
11822 admissions for young 
people presenting with ICD-9 
physical abuse (ages <6 years) 
or high-risk TBI (aged < 12 
months) codes. 
Poisson regression to 
analyse the time trends 
(time unit = 1 month), 
initially only with time 
then MEIs included in 
subsequent models. 
Physical abuse in <6s: 
Overall rise, with a peak in 2008 (+0.79% per 
year, 95% CI: 0.13-1.44, p = .020). 
 
TBI in <12 months: 
Similar pattern (+3.1% per year, 95% CI: 
2.36-3.87, p <.001). 
 
All-cause injuries decreased (0.80% per year, 
p < .001). 
Increase in 90-day mortgage 
delinquency (+1.38%), foreclosure 
rate (+2.55%), but not unemployment 
was associated with an increase in 
admission rates for physical abuse.  
 
Increase in all MEIs were significantly 
associated with high-risk TBI 
(+1.83%, +4.10%, and +1.23% 
respectively). 
 
Increase in MEIs significantly 
associated with decrease in all-cause 
injuries.  
Good 
Wood et al. 
(2016) 
Aggregated unequivocal 
county-level AHT rates per 
100,000 between January 2004 
and December 2012. 
712 children with AHT < 5 years 
(range: 0.7-59.8 months; median 
= 4.9 months). 
Zero-inflated Poisson 
Regression with time 
and then with MEIs 
while accounting for 
time. 
The overall AHT rate (adjusted for region) 
increased from Q1 (2004-2007) at 9.8 to 
15.6 at Q2 (2007-2009) and then decreased 
again to 12.8. in Q3 (2009-2012). 
 
Q2 vs Q1 IRR: 1.68 (95% CI 1.41-2.00),  
p < .001 
Q3 vs Q1 IRR: 1.31 (95% CI 1.09-1.56),  
p = .004 
Q3 vs Q2 IRR: 0.78 (95% CI 0.65-0.92),  
p = .005 
No significant association between 
any of the MEIs and AHT after 
accounting temporal trend and region. 
Good 
Zins et al. 
(2019) 
Incidence of definite and 
probable physical maltreatment 
in children per 100,000 on the 
NIS and NEDS using relevant 
ICD-9 codes between 2006 and 
2014. 
Full sample size not provided, 
but some data available in 
supplementary documents. All 
young people included were < 
10 years of age. 
Linear Regression 
Models with year as 
independent variable. 
 
Logistic Regression for 
secondary analyses. 
Rates (definite or probable) of maltreatment 
were unchanged (ED visit p = .460, inpatient 
stays p = .270). 
 
AHTs presenting to ED declined (p = .020) 
Males, infants <1 year, and children 
>6 years more likely to receive a 
definite maltreatment diagnosis. Low 
household income, public 
insurance/self-pay, busy EDs, and 
white race also increased these odds. 
Fair 
AHT = Abusive Head Trauma, PTR = Pediatric Trauma Registry, NAHT = Non-Accidental Head Trauma, TBI = Traumatic Brain Injury, CI = Confidence Interval, IRR = Incidence Rate Ratio, OR = Odds Ratio, SES = socioeconomic status, CPS = 
Child Protective Services, KIDS = Kids’ Inpatient Database, ICD = International Classification of Diseases, MEIs = Macroeconomic Indicators, PHIS = Pediatric Health Information System, NIS = National Inpatient Sample, NEDS = Nationwide 
Emergency Department Sample, ED = Emergency Department 
*All studies completed in the United States of America









The majority of the articles reviewed in this paper analysed medical records and in 
particular focused on Abusive Head Trauma (AHT). Several authors found that physical 
abuse operationalised in this way increased over time and a peak was noted during the 
recession period in four studies (Berger et al., 2011; Emrick et al., 2019; Leventhal & 
Gaither, 2012; Wood et al., 2012), whereas the trend appeared to plateau or reverse after 
the recession (Wood et al., 2016; Zins et al., 2019). In contrast, Shanahan et al (2013) did 
not find any change in the period before and during TGR.  
Wood et al. (2012) analysed discharge data from the Pediatric Health Information System 
(PHIS) to find relevant records of young people admitted to 43 hospitals in the USA. 
Using relevant ICD-9-CM (World Health Organisation (WHO), 1996) codes they aimed 
to identify children under the age of six, admitted for physical abuse. Between 2000 and 
2009, they found that physical abuse admissions increased and peaked at the start of 
2008. Interestingly, ‘all-cause’ injury admissions declined during their study period, with 
current, but not lagged, 90-day mortgage delinquency and foreclosure rates positively 
associated with an increase in physical child abuse, but negatively associated with all-
cause injuries. Unemployment rate was not significantly associated with physical abuse 
but was negatively associated with all-cause injuries. Finally, they reported that the 
change in 90-day mortgage delinquency and foreclosure rates between 2008 and 2009 
was associated with a significant increase in physical abuse. 








Leventhal and Gaither (2012) instead looked at the Kids’ Inpatient Databases (KIDs) 
between 1997 and 2009 and they included all young people with relevant ICD-9-CM 
(WHO, 1996) codes under the age of 18. Overall, they found that physical abuse 
significantly increased between 1997 (6.1/100,000) and 2009 (6.4/100,000), although 
this appeared to be mainly due to an increase in serious abusive injuries in children 
younger than 12 months. The incidence in this group increased from 56.2 in 1997 to 62.3 
in 2009. Some fluctuations during this 12-year period were noted, for example overall 
physical abuse rates in 2000 decreased slightly when compared to 1997. They also 
reported that the proportion of abused children on Medicaid (a state-funded health 
insurance programme) increased significantly from 59% in 1997 to 74% in 2009. Similar 
to Wood et al (2012), this study found that incidence of non-abusive injuries decreased 
during this time. 
In a more recent paper, Zins and colleagues (2019) included both physical abuse and 
neglect injuries in their analyses of maltreatment during and after TGR. They identified 
children under the age of 10 with the relevant ICD-9-CM (WHO, 1996) codes from the 
National Inpatient Sample (NIS) and the Nationwide Emergency Department Sample 
(NEDS). They did not find any significant change in either admission or ER presentations 
with physical maltreatment between 2006 and 2014. Incidentally, this was the only paper 
that included neglect as well as physical abuse in their outcome measures. 
 








Abusive Head Trauma 
Wood et al. (2012) and Zins et al. (2019) also looked at AHT specifically and reported 
that probable AHT had increased between 2000 and 2009 and decreased between 2006 
and 2014 respectively. Of note, Zins and colleagues (2019) did not find any significant 
change over time for diagnoses of definite AHT.  
Berger and colleagues (2011) looked exclusively at AHT and reviewed medical records 
in 74 counties of the USA. They found that unequivocal AHT diagnosis in children under 
the age of 5 significantly increased from 2004 to 2009 (see Table 1.2). They did not find 
an association between current or lagged county-level unemployment and AHT rates. A 
continuation to this study was then published in 2016 and these authors (Wood et al., 
2016) revealed that the initial increase during the recession period was followed by a 
decline in AHT rates post-recession. However, AHT rates in the period after recession 
remained higher than they had been before the recession (IRR: 1.31, p = .004). Wood 
and colleagues looked at the Gini coefficient, a measure of income equality, to assess the 
impact of macroeconomic indicators. As in the Berger (2011) study, no association 
between the macroeconomic indicator and AHT rate was found.  
Huang et al. (2011) commented that AHT rates appeared to increase following the start 
of TGR before unemployment increased, although they did not provide statistical support 
for this claim. They investigated how many infants (aged 0-2) were admitted for AHT 
according to the Pediatric Trauma Registry (PTR) between 2001 and 2010. They found 








that the average monthly rate of AHT increased significantly from 0.7 prior to TGR 
(2001-2007) to 1.4 during TGR (2007-2010).  
Similarly, Emrick and colleagues (2019) compared rates of AHT before (2000-2005) and 
during (2006-2010) TGR in West Virginia, although they did not explicitly aim to assess 
the impact of a recession. They initially used ICD-9 (WHO, 1979) codes to identify any 
infant less than 24 months old that presented with potential AHT. They then reviewed 
the identified case notes and included infants whose presentation was consistent with a 
more sensitive definition of AHT (Parks et al., 2012). They reported that the incidence 
of AHT increased significantly over time (see Table 1.2), though they observed that this 
increase appeared to pre-date TGR. They noted a peak in 2007, followed by decline until 
2009, after which another peak was observed in 2010. However, they did not assess the 
significance of this trend. 
Finally, Shanahan et al. (2013) also used the KIDs to analyse the national AHT rates 
between 2000 and 2009 in infants younger than 12 months. They noted some regional 
variation in AHT incidences, but no significant change in AHT rates was found on either 
national, regional, or state level. A more broad definition of AHT, as opposed to the more 
traditional narrow definition described in Emrick et al. (2019), also did not result in a 
significant trend over time.  
 








Exposure to violence 
The final study included in this review examined childhood exposure to violence by 
analysing data from three national telephone surveys in 2003, 2008, and 2011. Using 
nationwide sampling in the USA, Finkelhor and colleagues (2014) interviewed either a 
primary adult caregiver if the child was younger than 10 years or the young person 
themselves if they were between 10 and 17 years of age. Due to the nature of their chosen 
instrument (the Juvenile Victimization Questionnaire), children younger than 2 years 
were not included. This self-report study found amongst other things that young people’s 
exposure to emotional abuse, but not other types of maltreatment, declined significantly 
from 2003 to 2011 (OR: -2.3, p < .01). Interestingly, this decline appeared to level off 
over time with no further decline found between 2008 and 2011 (i.e. after the recession; 
OR: -0.2, p > .05). Furthermore, they reported that this decline between 2003 and 2011 
was stronger for families from a low SES background when compared families from 
medium (p = .010) and high (p = .001) SES backgrounds. No such significant difference 
in trajectory was observed between the medium and high SES young people (p > .05).  
 
Discussion 
We found some evidence that young people appeared to be at increased risk of 
maltreatment between 2007 and 2009, particularly when compared to maltreatment rates 
before 2007. This appeared to be true for reports to child protective services and physical 
abuse as indicated by medical records.  








However, although the reviewed papers were of acceptable quality, the findings were 
mixed which limits generalisability. For example, Leventhal and Gaither (2012) and 
Shanahan et al. (2013) investigated the same database over a similar time period, but 
reported conflicting findings. This could indicate that physical abuse more generally 
accounts for the increase in maltreatment rates, rather than AHT per se, as Leventhal and 
Gaither (2012) included a range of maltreatment injuries in their analyses. On the other 
hand, five of the seven studies investigating AHT rates reported significant increases 
during the recession period. The discrepancy between Leventhal and Gaither (2012) and 
Shanahan et al. (2013) might also partly be explained by the fact that the former included 
young people aged 0-18, whereas the latter only included infants up to 12 months of age. 
This wide heterogeneity of study population and outcome measures across all reviewed 
articles is another reason why an interpretation of this systematic review should be made 
with caution. 
Some authors identified a peak in child maltreatment rates during TGR (Berger et al., 
2011; Huang et al., 2011; Wood et al., 2012, 2016), whereas others did not note any 
change (Millett et al., 2011; Shanahan et al., 2013; Zins et al., 2019). Interestingly, 
Finkelhor and colleagues (2014) found that self-reported child maltreatment rates had 
been steadily declining until the recession, but that this decline halted during and after 
TGR. It is possible that this stagnated decline in maltreatment rates following TGR could 
explain some of the non-significant findings. However, Emrick et al. (2019) and Huang 
et al. (2011) described a peak in maltreatment rates that appeared to pre-date TGR in the 








USA, and Frioux et al. (2014) reported a steady increase in maltreatment rates from 2000 
onwards. 
Although not the aim of this review, many of the included studies also investigated 
macroeconomic indicators (e.g. unemployment, foreclosure rates) as potential predictors 
of child maltreatment during a recession, again with significant heterogeneity in methods 
and results. Further research to elucidate the association between these factors and child 
maltreatment is needed, with a particular focus on lagged effects as these long-term 
outcomes might be of particular interest to policy makers. Some authors also reported 
specific risk factors for abuse during TGR such as being an infant, having a low 
household income, and not having private health insurance (Zins et al., 2019). Although 
type of health insurance is considered an imperfect proxy for SES in the USA (Casey et 
al., 2018), this finding is in line with studies conducted in other countries such as Spain 
(Gracia et al., 2017), Taiwan (Hsin et al., 2018), and Croatia (Ajduković et al., 2018) and 
should be taken into account when identifying at-risk families.  
Similarly, Lawson and colleagues (2020) reported that the association between parental 
job loss during the Covid-19 pandemic and child maltreatment was moderated by the 
extent to which parents implemented ‘cognitive reframing’. They assessed whether 
parents used this protective coping strategy, whereby stressors are reframed to make them 
appear more manageable, using the Family Crisis Oriented Personal Evaluation Scale 
(McCubbin, Olsen & Larsen, 1981). They found that parents who reported using more 
positive reframing were less likely to have a history of psychological or physical 








maltreatment towards their children (Lawson et al., 2020). This is an important finding 
as it could inform preventative strategies aimed at parents and carers. The Scottish 
Government (2020) has, for instance, recently published a transition and recovery plan 
to support the population’s mental health after Covid-19. Within that plan specific 
mention is given to early intervention, relationship trauma, family distress, and poverty. 
The findings from the current review, coupled with studies such as those by Lawson et 




A key limitation in any retrospective child maltreatment study is that fact that child 
maltreatment rates are potentially under-reported (Eads, 2013). Studies examining self-
reported incidence, such as those used in Finkelhor et al. (2014), are especially sensitive 
to this bias. However, as the main aim of this review was to identify trends in reported 
child maltreatment rates, rather than absolute rates, it is likely that sample sizes of all the 
reviewed papers were large enough to identify trends.  In addition, a study completed in 
The Netherlands reported that unemployment rates between 1994 and 2008 predicted 
increases in attempted calls to the national child helpline (‘De Kindertelefoon’), 
including calls about violence, with a peak in calls noted in the second half of 2008 (van 
Dolen et al., 2013). This trend appears to be consistent with at least three of the reviewed 
papers (Frioux et al., 2014; Wood et al., 2012, 2016) and uniquely provides anonymised 
self-report data from young people themselves. On the other hand, the decision to exclude 








studies that did not assess maltreatment rates during TGR might have led to the exclusion 
of papers that allowed us to identify if and when maltreatment rates returned to pre-
recession rates. 
Another limitation that should be discussed here is the fact that only studies researching 
maltreatment rates in the USA were included in this review. Questions then should be 
raised about the generalisability of these papers, especially considering that there seemed 
to be differences at state level (Millett et al., 2011). It is also important to note here that 
different countries will have different thresholds for child maltreatment, and cultural and 
political differences should therefore be carefully considered before generalising these 
findings. In addition, the USA experienced two other recessions in 1990 and 2001, 
whereas the United Kingdom for example did not experience the 2001 recession. This 
might then have also confounded the findings and could explain some of the mixed 
results due to the variety of timeframes included in the reviewed articles. This also relates 
to the potential bias discussed earlier regarding exposure status not being measured as it 
was a global event rather than a specific circumstance, which in turn limits our ability to 
assign causality to TGR and its impact on maltreatment. 
Finally, child maltreatment was operationalised in three different ways in this review and 
each operationalisation had its own limitations. For example, CPS reports are subject to 
limited resources and changing thresholds for what is considered maltreatment, whereas 
analysis of diagnostic codes is sensitive to over-inclusion as it does not account for 
individual young people who might be re-admitted several times during the study period. 








We included a range of outcome measures as this allowed us to increase the scope of 
maltreatment rates, but this may have made comparisons more complex as it increased 
the heterogeneity of results. 
 
Conclusion 
Despite these limitations, we have found some evidence of an increased risk of child 
maltreatment during a recession and this has implications for early intervention and 
preventative measures as well as further research. Considering that many countries 
around the world will have to live through a recession and its consequences for some 
time to come, it is key that at-risk young people are identified at the earliest opportunity. 
There is potential for early identification, but further research is required. If these 
findings can be elucidated, then services can perhaps offer tailored support to prevent 
adverse child outcomes in future. 
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Chapter 2: Major Research Project  
(extended discarded proposal) 
 
Social Cognition in Childhood Leukaemia Survivors 
 
Extended Research Proposal 
  










‘Late effects’ of childhood cancer might arise due to changes in the brain as a result of 
the illness itself and/or because of the areas impacted by the treatment. Childhood Acute 
Lymphoblastic Leukaemia (ALL) is one of the more common childhood cancers and 
research shows that ALL treated with chemotherapy significantly impacts long-term 
neurocognitive functioning. There is some evidence that childhood ALL survivors 
present deficits in social adjustment.  
Aims 
This study aims to identify whether young people at least one-year post-treatment show 
impaired cognitive empathy when compared to healthy age-matched controls. 
Methods 
Participants will be recruited from tertiary oncology centres and schools in Edinburgh 
and Glasgow. Demographic (and clinical if applicable) information will be collected and 
they will be assessed with three cognitive empathy tests; the Reading The Eyes in The 
Mind Test, The Faux Pas Test, and ESQ questionnaire. The WASI-II and Symbol Search 
subtest from the WISC-V; and the Finger Tapping test will be completed to assess 
cognitive and psychomotor abilities. Assessments will be completed at the young 
people’s school or at the paediatric psychology outpatient clinic.  
  









Results from this study could inform long-term care for ALL survivors, thereby 
improving their psychosocial adjustment and ultimately their quality of life.   









Between 2007 and 2016, 1275 children under the age of 14 years were diagnosed with 
cancer in Scotland and leukaemia accounted for 31% of these diagnoses (ISD Scotland, 
2019). Fortunately, medical advancement has allowed for the full recovery of over 80% 
of young people diagnosed with cancer (Stewart & Wild, 2014), and researchers are 
continuing to develop our understanding of childhood cancers. As such, some of the 
research perspective has shifted to instead focus on so-called ‘late effects’ of oncological 
diseases and their treatments.  
Children who survived a childhood cancer have been found to be at a significantly 
increased risk of later cognitive, behavioural, and emotional difficulties and these 
difficulties have been coined late effects. These secondary difficulties might arise due to 
organic or functional changes in the brain as a result of the illness itself (i.e. when the 
central nervous system (CNS) or brain is involved in the disease) and/or because of the 
areas impacted by the treatment. Furthermore, the psychological impact of being 
diagnosed with and treated for a life-threatening illness is far reaching. For example, 
inpatient stays as well as poor health can limit the young person’s social and educational 
opportunities, which can have long-term consequences for the re-integration with their 
peer group and their general social and cognitive development. It has also been reported 
that patients and their families experience high levels of stress throughout the disease 
process (Myers et al., 2014). This is particularly problematic when considering that high 
levels of stress are associated with several mental health difficulties (McLaughlin, 2016). 
As more young people are surviving cancer, acknowledging and potentially preventing 








these numerous late effects is becoming more important. Although late effects are 
associated with all childhood cancers, only those relevant to childhood Acute 
Lymphoblastic Leukaemia (ALL) will now be discussed briefly due to the aim of this 
project. 
ALL is a haematological cancer, which has chemotherapy as its first-line treatment 
(Cheung & Krull, 2015). Several chemotherapy agents are administered concurrently 
during the initial as well as the maintenance phase of the treatment and a range of these 
agents (e.g. methotrexate, cytarabine) have been associated with late neurocognitive 
effects. Damage to cortical white matter as a result of CNS exposure to chemotherapy 
could provide an explanation for the cognitive impairments in some young people as 
white matter is particularly vulnerable to toxicity in the developing brain (De Luca, 
2015). In addition, executive functioning (e.g. planning, behavioural inhibition, and 
emotional regulation) deficits are relatively common in childhood ALL survivors, which 
is potentially related to structural and functional changes to the fronto-parietal attentional 
network (Cheung & Krull, 2015). The impact on frontal systems is particularly relevant 
in childhood cancers, as it is known that the frontal neurodevelopment occurs in a non-
linear fashion, with peaks in development/synaptic pruning occurring during late 
childhood and again during post-adolescence (Blakemore & Choudhury, 2006). It is 
known that cranial and total body radiation can lead to cognitive decline above and 
beyond the effects of chemotherapy (Cheung & Krull, 2015; Willard et al., 2014) and for 
this reason, radiation therapy is no longer the first-line treatment for leukaemia. However, 
this treatment is still implemented following relapse and this project will therefore only 








consider young people who have been treated with chemotherapy only (i.e. have not 
relapsed).  
A full review of neurocognitive late effects of ALL is outside the scope of this proposal, 
but some researchers have reported that ALL in childhood is associated with poorer 
social competence including maintaining peer relationships (Stam, Grootenhuis, & Last, 
2001). Adolphs (2001) argues that our complex social world requires us to develop social 
cognition and he defines this as “the ability to construct representations of the relations 
between oneself and others, and to use those representations flexibly to guide social 
behaviour” (Adolphs, 2001, p. 231).  Unfortunately, literature around social adjustment 
in childhood ALL survivors is inconsistent and social cognition has never been directly 
assessed in this population. In line with a treatment related social-cognitive deficit 
hypothesis, however, it can be argued the negative impact of chemotherapy on the frontal 
lobes and its associated networks also explains potential poorer social functioning as the 
frontal areas have consistently been shown to play a role in social cognition and 
emotional regulation (Blakemore & Choudhury, 2006). Similarly, Yeates and colleagues 
(2007) suggest that social competence is comprised of social information processing 
(cognitive-executive functions, social-affective functions, and social problem-solving), 
social interaction (affiliative, aggressive, and withdrawn), and social adjustment (self-
perceptions and perceptions of others). They argue that a brain insult, particularly in the 
frontotemporal and limbic regions, can therefore influence social competence as well as 
the relationships between the different components of their model.  Finally, the relatively 
long treatment protocol associated with ALL potentially further endangers social 








development due to prolonged time away from healthy peers. The impact of ALL on 
social cognition should thus be studied further because humans are inherently social 
creatures and their quality of life is strongly connected with their ability to thrive in a 
social environment.  
The aim of this project is therefore to investigate the effects of leukaemia treatment on 
social cognition in childhood leukaemia survivors. In order to operationalise social 
cognition for this study, it was decided to explore cognitive empathy initially. Cognitive 
empathy is the ability understand one’s own and others’ emotional states using contextual 
appraisals (De Waal, 2008) and as such a key part of social cognition. This can be 
differentiated from the affective aspect of empathy, which involves an emotional 
response to the mental states of others and as such is less straightforward to assess. As 
this is a relatively small-scale study, it was also decided to only include ALL survivors 
as they constitute the largest proportion of childhood leukaemia.  
 
Research questions 
Primary research question 
Do survivors of ALL show decreased cognitive empathy when compared to healthy age-
matched controls? 
 








Secondary research questions 
1. Does cognitive empathy ability correlate with general intellectual ability and 
processing speed, and is the strength of association different for survivors of 
ALL? 




It is expected that childhood ALL survivors will show decreased cognitive empathy when 
compared to healthy age-matched controls. The secondary research questions will be of 
an exploratory nature and as such no hypotheses are made. 
 
Plan of investigation 
Participants 
To perform a power analysis using G*Power 3.1, an effect size of d  = 0.8 on the primary 
measure Reading The Mind in the Eyes Test (RMET) (Baron-Cohen et al., 2001) was 
used. This was based on similar research by Henry et al.  (2006) (Cohen’s d = 0.66) and 
by Geraci et al. (2010)(Cohen’s d = 1.21). Although these studies examine cognitive 
empathy in an adult population and their participants had traumatic brain injuries not 
related to ALL, the brain damage described in these papers is likely to be similar to brain 
damage following paediatric ALL as described above (Cheung & Krull, 2015). 








Therefore, for a power level of .80 (p < .05, one-tailed) a minimum of 21 young people 
(aged 6-18) at least 1 year post-treatment and 21 age-matched healthy young people from 
Glasgow and Edinburgh schools will be recruited. 
Following discussions with clinical teams in Edinburgh and Glasgow, it was estimated 
that each team will see around 30 young people a month for ALL follow-up (excluding 
those <1 year post-treatment). As such, recruiting 21 young people with a history of 
paediatric ALL seems very feasible.  Please note that in order to age-match we will need 
to recruit more young people for the control group (estimated: 60), however we aim to 




Young people aged between 6 and 17 years who are at least 1 year post ALL treatment 
will be included in this study. The young people will be in or will have completed 
mainstream education. Young people with neurodevelopmental disorders and those in 
specialist education will be excluded. For the control group, healthy young people in 
mainstream education will be included; those with a previous life-threatening condition 
will be excluded from this group. 
 









Young people attending the leukaemia out-patient clinic will be invited to participate in 
the study by their clinician. Age appropriate information leaflets will be distributed, and 
informed consent and assent will be collected from young people and/or their parents 
where appropriate. For the control group, schools will be approached, and information 
and consent forms sent out to interested families. Data will be collected, ethics 
permitting, between September 2020 and April 2021. 
 
Measures 
Demographics and treatment history 
Participant characteristics such as age, gender, and level of deprivation will be collected 
for all participants. For those in the post-treatment ALL group, clinical information will 




The RMET (Baron-Cohen et al., 2001) and the Faux Pas Test (FPT) (Baron-Cohen et al., 
1999; Gregory et al., 2002) will be administered. The RMET will allow us to assess 
cognitive empathy visually, whereas the FPT is a verbal assessment. The RMET child 
version (28 items) will be administered to young people between 6 and 11 years. The 








adult version will be shortened to match the child version and will be administered to 
young people aged 12 and over. The completion time for these tests is around 20 minutes 
and scores will be adjusted for guessing.  
Parents will also be requested to complete the Empathy Systemizing Quotient 
questionnaire (ESQ) (Auyeung et al., 2012) to rate their child’s empathy. This measure 
will serve as a proxy of cognitive empathy. The child (6 – 11), adolescent (12 – 15), and 
adult (16+) versions will be completed as appropriate. The completion time for this 
measure is around 10 minutes. 
 
General intellectual ability 
The Wechsler Abbreviated Scale of Intelligence, second edition, (WASI-II; Wechsler, 
2011) will be used to estimate current general intellectual ability. The completion time 
for these tests is around 30 minutes. 
 
Processing speed 
The Symbol Search from the Wechsler Intelligence Scale for Children, fifth edition, 
(WISC-5; Wechsler, 2014) and the Finger Tapping Test will be used to measure 
processing speed. The completion time for this measure is around 10 minutes. 








Impact of Covid-19 pandemic 
The Covid-19 pandemic and measures imposed to halt the spread of the disease could 
have impacted on psychological functioning and well-being. Although a full assessment 
of this is beyond the scope of the current study, we wanted to consider the way the young 
people in this study managed the social distancing measures in an exploratory way.  
To assess the impact of prolonged social distancing/isolation measures, all 
parents/participants will be asked to answer a short questionnaire in relation to the young 
person’s social functioning during this period (e.g. the use of video conferencing to meet 
with friends) (see Appendix V). 
 
Design 
Young people in the ALL group and their parent(s) will be invited to attend an outpatient 
appointment at the Royal Hospital for Children in Glasgow to complete 
neuropsychological assessment. This assessment will last approximately one hour and 10 
minutes. Parents will be asked to complete the ESQ during this time. Control participants 
will be assessed in their school. Questionnaires for the parents in this group will be send 
to their home with a pre-stamped envelope.  
 









Collected data will be stored on secure NHS computers or in locked cabinets at the Royal 
Hospital for Children for a period of ten years. Data will be anonymised for analyses and 
dissemination. The lead investigator (Prof Liam Dorris) will be responsible for 




To answer the primary question whether ALL survivors differ on a measure of social 
cognition when compared to a matched healthy control group, a t-test for independent 
samples with the score on the RMET as the dependent variable and group as the 
independent variable will be used. The RMET was chosen as the primary measure as this 
task has been widely used by researchers assessing social cognition (e.g. Dorris et al, in 
prep; Geraci et al., 2010). Confidence intervals, group means, standard deviations, and 
Cohen’s d will also be reported. If assumptions for the t-test cannot be met, a Mann 
Whitney U test will be done instead. 
 
Secondary analyses 
As this study will not be adequately powered for below analyses, these will be of an 
exploratory nature. 








A MANCOVA with group as independent variable, direct cognitive empathy measures 
(i.e. scores on the RMET and FPT) as dependent variables and general intellectual ability 
(WASI-II FSIQ-4 score) and processing speed (WISC-V processing speed index score 
and Finger Tapping Test score) as covariates is proposed to examine whether ALL 
impacts cognitive empathy. An ANCOVA with above independent variable and 
covariates, but with ESQ rating as dependent variable is also suggested. Confidence 
intervals, group means, standard deviations, and partial ƞ2 will also be reported. 
To examine whether age at diagnosis predicts the impact of ALL on cognitive empathy, 
age will be divided in three brackets ([6-9], [10-12], [13-17]) in accordance with 
literature around the development of social cognition (Blakemore & Choudhury, 2006; 
Dorris et al, in prep). A MANCOVA with age range as independent variable, and direct 
cognitive empathy measures as dependent variables, and with the same covariates as 
above would be conducted. Confidence intervals, group means, standard deviations, and 
partial ƞ2 will also be reported. 
 
Settings and equipment 
Young people will attend an approximately one-hour session to complete the described 
tests at either their school or at the paediatric psychology out-patient units in Edinburgh 
or Glasgow. A NHS encrypted laptop will be acquired for data collection. 
 








Health and safety issues 
No health and safety concerns are raised at this time for either the researcher or the 
participants. Local Covid-19 guidelines will be adhered to. 
 
Ethical considerations 
Ethical approval for this project will be sought from the Ethics Committee, the Caldicott 
Guardian, and the Scottish government for the inclusion of healthy school pupils. We 
will request sponsorship from NHS R&D. We will liaise with SCOTCRN and Young 
Patient Group Advisory to maximise the benefit/value of this study and to ensure our 
information and consent forms are appropriate.  We will provide a brief report of 
neuropsychology findings to patients and to those in the control group where we 
identified significant difficulties. Young people in the control group will receive a 
summary of the study’s findings due to practical constraints otherwise.  
Informed consent will be sought from young people over the age of 12 and from the 
parents of younger children. From these younger children, assent will be sought to ensure 
that the young persons’ wishes are respected. Consent/assent will be sought through 
teachers and oncologists as appropriate. 
 








Finance and Indemnity 
It is anticipated that these studies will require the allocated £200 from the University of 
Glasgow, in order to fund the stationary and postage costs that will be needed to provide 
information sheets and reports to participants and also for the families to return 
completed consent forms. The NHS Indemnity Scheme and the University of Glasgow 
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(January 2020)
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data collection, IRAS 




Data collection and 
systematic review
Complete systematic 













Results from this study could inform long-term care for ALL survivors, thereby 
improving their psychosocial adjustment and ultimately their quality of life. This study 
might, for example, feed into the standard follow-up care of paediatric ALL survivors by 
assessing for social deficits post-treatment and offering early intervention where 
appropriate, which in turn might improve some of these deficits before they impact 
significantly on the young person’s social functioning. Other research has suggested, for 
instance, that interventions aimed at increasing parental nurturance can improve social 
outcomes in children with traumatic brain injuries (Deighton et al., 2019). 
 
Brief critical appraisal of proposed method 
Cognitive empathy in the paediatric cancer population has not previously been 
researched, although there is some evidence available that suggests poorer social 
functioning in this population (Stam et al., 2011). The results of this study could have 
informed further much-needed research in this area as well as inform clinical practice to 
improve care for these young people. Overall, this study has the potential to be a robust 
research project, although some limitations will be discussed below.  
With regards to the primary research question, a concern around the interpretation of the 
statistical analyses could be raised. It is possible that we could have found a statistically 
significant difference between the groups, but due to the lack of a ‘normal range’ it would 
have potentially been difficult to assign clinical significance to this. Although we planned 








to compare the ALL group with a matched healthy control group, neither the RMET nor 
the FPT have normative samples available. Some work has been done to compare people 
on the Autistic Spectrum with neurotypical controls (Baron-Cohen et al., 1999, 2001), 
but no straightforward interpretation of test scores would be possible other than the group 
comparison within our present study. To address this limitation, we could have used 
Ferguson’s suggestions (2009) to interpret Cohen’s d in a clinically useful way. 
In addition, in line with previous research (Gunther Moor et al., 2012), we decided to 
shorten the adult version of the RMET so all participants in our study would have to 
make the same number of decisions on this task. It is possible, however, that this could 
have reduced the validity of any interpretation regarding the participants’ cognitive 
empathy. On the other hand, Dorris et al. (in prep) have used this shortened version of 
the RMET with a very large cohort of the general population and we could have used this 
study group as a reference for our smaller population.  
With regard to the data analysis plan, the suggested independent samples t-test to address 
the primary research question would not account for confounding variables. This is partly 
addressed by the suggested MANCOVA, but due to limited timeframe associated with a 
DClinPsy project this study would have been unlikely to be powered enough to find any 
significant results using this more complex analysis. This proposal also offers a range of 
other exploratory analyses, but no correction for multiple testing is suggested. Although 
it is acknowledged that the study would likely be underpowered to explore these 
questions fully, some considerations around this could have been made.  








Finally, although ALL is a common form of childhood leukaemia in the United Kingdom 
(ISD Scotland, 2019), the treatment group chosen for this study is quite specific and it is 
possible that the findings in this study would not be widely generalisable. Similarly, this 
study aimed to exclude young people whose ALL had relapsed as these young people 
will have likely received full body radiation and stem-cell transplant. As discussed, this 
treatment has a significantly bigger impact on neurodevelopment and adaptive 
functioning than chemotherapy alone (Cheung & Krull, 2015; Willard et al., 2014). On 
the other hand, this exclusion criterion was discussed with the Paediatric Oncologists and 
they felt this was an appropriate decision in the context of this project.  
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Chapter 3: Major Research Project 
 
Parental stress in infants with early-onset seizures: Insights from a 
population level study exploring genetic aetiologies. 
 
Prepared in accordance with the author requirements for: 
Developmental Medicine and Child Neurology (details in Appendix VI) 
 
  








Plain Language Summary 
Epilepsy is a neurological condition characterised by repeated seizures. Previous research 
has shown that parents of children with epilepsy tend to have higher levels of parenting 
stress and higher levels of parental stress are associated with negative outcomes such as 
poorer mental health and child maltreatment. In this study we looked at parenting stress 
in parents of infants with seizures.  
Children who had a seizure before their third birthday were included, but they were 
excluded if a clear cause for the seizures was known, such as a stroke. Their parents were 
asked to undergo genetic testing and to complete two questionnaires. The ABAS-2 
measures adaptive functioning and gives an overall score that reflects how well the child 
copes with day-to-day age-appropriate activities. The PSI-4-SF measures parental stress. 
We found that parents in this study had low levels of parenting stress overall. However, 
poorly controlled seizures, older age of the child, and lower adaptive functioning were 
related to an increase in parental stress. We also found that parents of older girls whose 
epilepsy was well-managed and who scored higher on adaptive functioning, were more 
likely to under-report their concerns. 
Limitations of the study have to be considered before drawing conclusions, but overall 
we recommend that our findings are taken into account when supporting families with a 
child who presents with seizures before the age of three. We should ensure that families 
receive appropriate guidance and support as early as possible to avoid the negative 
consequences of parental stress. 










Identify whether parents of children with early-onset seizures are at risk of increased 
parenting stress (PS) and consider the role of genetic diagnosis. 
Methods 
301 families whose child presented with a seizure without clear aetiology before age 
three were included. Parents completed the PSI-4-SF and/or ABAS-2 at diagnosis and 1-
year follow-up. Regression analyses examined predictors of PS and ‘defensive reporting’ 
(DR) at baseline (N = 125) and follow-up (N = 74).  
Results  
Overall, 55% lived in the most deprived areas, but response rate was higher for families 
living in affluent areas. Low levels of PS were found at baseline and follow-up. 
Significant PS was lower in our sample compared to the normative cohort (5% vs 10%). 
Over 30% of parents showed DR, indicating under-reporting of concerns. DR was more 
likely when the child was female, younger, had well-controlled seizures, and higher 
adaptive behaviour. Drug-resistant seizures, older age, and lower levels of adaptive 
functioning predicted increased PS. Aetiology of seizures did not predict PS, but a 
mediation model is proposed.  
 









Low PS was found amongst parents of infants with early-onset seizures. The high levels 
of DR need to be considered further, but adjustment in parents of children with seizures 
should be assessed. 
  









Prevalence of epilepsy in children under the age of five is estimated around 60/100,000 
(Hauser et al., 1993) and diagnosis before the age of three is usually associated with 
cognitive and behavioural concerns (Berg et al., 2012). In a recent prospective cohort 
study, it was also estimated that the incidence of a single-gene aetiology in those under 
three years was 47.2/100,000 live births. Moreover, 95% of those with an identified 
single-gene cause received an epilepsy diagnosis at the end of the three-year study period 
(Symonds et al., 2019). Some single-gene epilepsies such Dravet’s Syndrome (typically 
associated with an SCN1A mutation) tend to cause drug-resistant seizures and 
developmental delay in infancy, with the subsequent cognitive and behavioural 
comorbidities considered to be both a consequence of the ongoing epileptic activity and 
the wider neurodevelopmental vulnerability (Noebels, 2015; Symonds & McTague, 
2020).  
Parents of children with neurodevelopmental (Pastor-Cerezuela et al., 2016) and chronic 
health conditions (Cousino & Hazen, 2013) have shown higher levels of parental stress 
when compared to parents of typically developing children. Parents of children with 
epilepsy specifically also report more stress than parents of children with other chronic 
paediatric conditions such asthma or diabetes (Chiou & Hsieh, 2008; Cousino & Hazen, 
2013).  Less is known about the parenting impact of early-onset seizures and the 
importance of the identification of a single-gene aetiology. Increased levels of parental 
stress have been associated with adverse child outcomes such as internalising problems 
and child maltreatment (Crum & Moreland, 2017; Jones et al., 2021).  








We therefore aimed to investigate whether identified clinical and demographic risk 
factors, including the addition of a genetic diagnosis, impacts on parental stress in this 
population. Based on existing literature (e.g. Chiou & Hsieh, 2008; Cousino & Hazen, 
2013), we expected that parental stress levels would be elevated in this cohort. We also 
expected that more complex epilepsy and poorer adaptive functioning would increase 




1. What is the prevalence and natural history of parenting stress amongst parents 
of infants with seizures? 
2. What are the clinical and demographic risk factors associated with parenting 
stress amongst parents of infants with seizures? 
3. Does parental stress change over time and what is the role of seizure aetiology? 
 
  









Recruitment and procedure 
The data analysed in this article were collected as part of the Genetic & Autoimmune 
Childhood Epilepsy (GACE) study between May 2014 and May 2017. Children who 
presented with a first seizure before their third birthday were asked to participate in this 
study if they had: (a) received a new diagnosis of epilepsy (for criteria see ILAE, n.d.); 
(b) presented with febrile or afebrile status epilepticus (a seizure lasting >30 minutes); 
(c) presented with two or more febrile or afebrile epileptic seizures within a 24-hour 
period; and/or (d) presented with a second prolonged (>10 minutes) febrile seizure within 
any time period. Children whose seizures could be fully explained by an existing 
aetiology (e.g. perinatal stroke) were excluded.  
Following study consent, DNA was extracted from whole blood samples from the 
recruited children and their biological parents. The DNA was tested on either a custom-
designed 104-genes epilepsy panel or on an accelerated single-gene test if indicated. 
Demographic and clinical information was collected (see Appendix VIII) and deprivation 
level was calculated using the Scottish Index of Multiple Deprivation (SIMD; Scottish 
Government, 2020). 
Parents were asked to complete a range of questionnaires within two months of 
registration with the study (baseline) and again one year after diagnostic outcome 
(follow-up).  For a more detailed description of the recruitment, procedures and protocol 
see Symonds et al. (2019).  









Multiple questionnaires were used during the GACE study, however only the Parenting 
Stress Index, fourth edition, short form (Abidin, 2012) and Adaptive Behavior 
Assessment System, second edition (Oakland & Harrison, 2008) were analysed for the 
purposes of this paper. 
 
The Parenting Stress Index – fourth edition, short form (PSI-4-SF) 
The PSI short form, Fourth Edition (PSI-4-SF) (Abidin, 2012) is a self-report 
questionnaire that is commonly used to assess stress in the parent-child system for 
children up to 12 years. It assesses parental stress in three domains: Parental Distress; 
Parent-Child Dysfunctional Interaction; and Difficult Child. These scores are then 
combined to calculate a Total Stress score. A higher score on these scales suggests higher 
levels of stress and percentiles are provided through comparison with English norms of 
800 well children from paediatric settings. The PSI-4-SF also includes a Defensive 
Responding (DR) score, whereby a score below 10 on Parental Distress indicates 
defensive responding (i.e. under-reporting of stress). Abidin (2012) describes this binary 
(yes/no) scale as an embedded validity measure and suggests that DR could undermine 
the validity of an individual PSI-4-SF score. The PSI-4-SF has acceptable psychometric 
properties (Mert et al., 2008; Rivas et al., 2021; Whiteside-Mansell et al., 2007). 
 








Adaptive Behavior Assessment System - second edition (ABAS-2) 
The ABAS parent form for children aged 0 to 5 years, Second Edition (ABAS-2) 
(Oakland & Harrison, 2008) aims to assess the child’s adaptive functioning on three 
domains: Conceptual; Social; and Practical. These scores are then combined to calculate 
the General Adaptive Composite (GAC), which indicates a child’s overall adaptive 
functioning when compared to its peers. The ABAS-2 has adequate psychometric 
properties (Oakland & Algina, 2011) and the ABAS, currently in its third iteration, 
remains widely used.   
 
Statistical analyses 
Preliminary analyses were completed to ensure assumptions for the main analyses were 
met. Nine predictors were considered for regression analyses (see Table 3.1), but to 
reduce over-fitting some predictors were omitted. The decision to include a predictor into 
the model(s) was based on correlations between predictors and outcome variables (Table 
3.1; Table A3 in Appendix IX), the research questions, and the sample sizes at baseline 
and follow-up. 
Stepwise multiple linear regression analyses were used to investigate whether aetiology 
of seizures (genetic, other, or unknown); adaptive functioning (i.e. Global Adaptive 
Composite (GAC) score on ABAS-2); age; sex; SIMD quintile; or presence of drug-
resistant seizures (DRS) predicted parental stress levels. To analyse the change in 
parenting stress over time, a Repeated Measures ANCOVA with total stress at baseline 








and follow-up was used, with aetiology of seizures as a covariate. Finally, due to the 
preliminary analyses that identified an unexpectedly high level of Defensive Reporting 
(DR), we used a post-hoc stepwise logistic regressions to investigate whether aetiology 
of seizures; GAC; age; SIMD; sex; and DRS predicted DR at baseline and follow-up. 
Data was analysed using SPSS 27.0 (IBM Corp., 2020). Complete regression tables can 
be found in Appendix IX. 
 
Table 3. 1: Associations between potential predictors and outcome measures at baseline and follow-up on the PSI-4-
SF (Abidin, 2012) 




 R p N R p N 
SIMD quintile* -0.16 .086 118 -0.32 .007 69 
GAC -0.43 <.001 114 -0.49 <.001 67 
Aetiology of seizures*† 0.11 .216 125 0.03 .788 74 
Child’s sex* 0.21 .021 125 0.28 .015 74 
Child’s age  0.29 .001 125 0.13 .255 74 
Child’s age at first seizure 0.27 .003 125 0.11 .350 74 
Drug-resistant seizures* 0.32 <.001 125 0.25 .035 74 
Global developmental delay* 0.21 .021 125 0.25 .035 74 
Diagnosis of epilepsy* 0.18 .051 125 0.01 .904 74 




 R/Phi p N R/Phi p N 
SIMD quintile* 0.07 .961 119 0.05 .867 69 
GAC 0.31 .001 115 0.29 .019 67 
Aetiology of seizures*† -0.04 .692 126 -0.04 .810 74 
Child’s sex* -0.26 .004 126 -0.34 .007 74 
Child’s age  -0.21 .018 126 -0.14 .235 74 
Child’s age at first seizure -0.16 .076 126 -0.09 .454 74 
Drug-resistant seizures* -0.22 .020 126 -0.12 .408 74 
Global developmental delay* -0.15 .132 126 -0.12 .428 74 
Diagnosis of epilepsy* -0.02 .798 126 0.01 .907 74 
Pearson’s R or Phi reported as appropriate. 
* categorical variables 
† for the purpose of correlational analyses, aetiology of seizures was divided into known and unknown  
NB. SIMD = Scottish Index of Multiple Deprivation; GAC = General Adaptive Composite 









Ethical permission was sought from NHS Greater Glasgow and Clyde Research and 
Development to allow the first author access to the data for the purpose of analyses and 
dissemination (see Appendix VII).  The GACE study received ethical approval from 
The United Kingdom NHS National Research Ethics Service (see Symonds et al., 2019 




Three-hundred-and-one children were included in the GACE study and just under half of 
parents completed a questionnaire in full at baseline (N = 132) and at follow-up (N = 75). 
Only SIMD was significantly associated with questionnaire completion (Table A1 in 
Appendix IX). Specifically, those in the bottom two quintiles (i.e. those from more 
deprived areas) were less likely to engage in this part of the study, whereas those in the 
third, fourth, and fifth quintiles were more likely to return the questionnaires (χ2 (4) = 
10.09, p = .039, Phi = 0.19). Thirty-four families were excluded due to not meeting the 
inclusion criteria and two further families were excluded due to data input errors. The 
attrition rate between baseline and follow-up was 43.3% for the ABAS-2 and 40.8% for 
the PSI-4-SF and, on average, the follow-up questionnaires were completed 20.9 months 
(SD = 9.49) after the baseline questionnaires. Aetiology of seizures (χ2 (2) = 6.11, p = 
.047, Phi = 0.15) and SIMD (χ2 (4) = 14.17, p = .007, Phi = 0.23) differed significantly 








between those that completed follow-up questionnaires and those who did not. SIMD 
followed the same pattern as at baseline, with those from more deprived areas being more 
likely to drop-out. Parents whose child’s seizures were of an unknown aetiology were 
also more likely to drop out at follow-up (Tables A1-A2b in Appendix IX). 
 
Table 3. 2: Demographic and clinical characteristics of GACE index patients (N = 301) 
Sex (%) 
Male  162 (53.8%) 
Female  139 (46.2%) 
SIMD quintile (%) 
1st 94 (31.2%) 
2nd 65 (21.6%) 
3rd  54 (17.9%) 
4th  38 (12.6%) 
5th  38 (12.6%) 
No data available 12 (4.0%) 
Aetiology of seizures (%) 
Genetic  82 (27.2%) 
Infectious 1 (0.3%) 
Metabolic 1 (0.3%) 
Structural 10 (3.3%) 
No identified cause 201 (66.8%) 
Not tested/missing 6 (2.0%) 
Age at first seizure (in months) 
Range 0 - 36 
Mean 11 
Global developmental delay* (%) 
Yes 92 (30.6%) 
No 209 (69.4%) 
Drug-resistant epilepsy (%) 
Yes 66 (21.9%) 
No 235 (78.1%) 
Diagnosis of Epilepsy (%) 
Yes 202 (67.1%) 
No 99 (32.9%) 
*As rated by clinician, whereby “yes” signifies a delay in at least 2 domains (e.g. language and motor) 









Correlational analyses indicated strong associations between Total Stress (TS) and the 
three PSI-4-SF domains (Pearson’s R ≥ 0.85, p < .01) and TS was therefore selected as 
an overall outcome variable. Correlation coefficients between the outcome and the 
predictor variables can be found in Table 3.1 (see Table A3 in Appendix IX for full 
matrix).  
Assumptions for parametric analyses with TS as the outcome variable were met and 
descriptive statistics can be found in Table 3.3.  Parental stress at baseline (t(140.59) = 
1.10, p = .274) and follow-up (t(78.90) = 0.16, p = .872) was not significantly different 
from the PSI normative sample (M = 71.0, SD = 15.4) reported by Abidin (2012). 
 
Parenting stress at baseline 
The first regression model included GAC and aetiology of seizures as predictors. This 
model significantly predicted 31% of the variance in TS scores at baseline (F(2, 110) = 
25.17, p < .001). However, only GAC score was a significant individual predictor in this 
model (b = -0.69, t(2) = -6.96, p < .001, 95% CI: [-0.89, -0.50]). 
SIMD, sex, age at questionnaire completion, and drug-resistant seizures (DRS) were 
added to the second model. The prediction of TS significantly improved (Fchange (4, 106) 
= 5.15, p = .001, R2change = 0.11) and GAC remained a significant predictor (b = -0.52, 
t(6) = -5.08, p < .001, 95% CI: [-0.72, -0.32]). Furthermore, older age (b = 0.49, t(6) = 
2.99, p = .003, 95% CI: [0.17, 0.82]) and the presence of drug-resistant epilepsy (b = 








15.77, t(6) = 3.33, p = .001, 95% CI: [6.38, 25.16]) were also associated with an increase 
in parenting stress at baseline. Please see Appendix IX, Tables A4a,b for full details. 
 
Table 3. 3: Age, Global Adaptive Composite score (ABAS-2; Oakland & Harrison, 2008), and Total Stress score 
(PSI-4-SF; Abidin, 2012) at baseline and follow-up 
 N M SD Range Clinically 
significant 
Age (in months)  
Baseline 132 22.13 11.65 1 – 57 n/a 
Follow-up 75 41.05 14.86 13 – 71 
 
n/a 
Global Adaptive Composite   
Baseline 120 85.18 19.10 42 – 144 22.5%* 
Follow-up 68 81.37 27.01 40 – 133 41.2%* 
      
Total Parent Stress   
Baseline 125 68.58 23.85 36 – 135 4.6%** 
Follow-up 74 70.55 23.51 37 – 124 4.1%** 
                       Defensive parenting indicated  
  Yes (%) No (%)   
 Baseline 39 (31.0%) 87 (69.0%)  
 Follow-up 27 (36.5%) 47 (63.5%)  
* Global Adaptive Composite ≤ 70 (≤ 2nd percentile in normative sample)  
**Total Parent Stress ≥ 114 (≥ 90th percentile in normative sample)  
 
Parenting stress at follow-up 
The first model had GAC at follow-up as the sole predictor (b = -0.43, t(1) = -4.45, p < 
.001, 95% CI: [-0.62, -0.24]) and this model significantly explained 24% of the variance 
in TS at follow-up (F(1, 62) = 19.81, p < .001).  








The addition of SIMD, DRS, and sex did not significantly improve the predictive ability 
of the model (Fchange(3, 59) = 1.45, p = .238), although this model did significantly predict 
29% of the variance in TS at follow-up (F(4,59) = 6.15, p < .001). Only GAC was a 
significant predictor (b = -0.31, t(4) = -2.32, p = .024, 95% CI: [-0.57, -0.04]). Please see 
Appendix IX, Tables A5a,b for full details. 
 
Parenting stress over time 
Parenting stress did not change significantly over time regardless of whether seizure 
aetiology was included as a covariate (F(1,55) = 0.65, p = .423) or not (F(1,55) = 1.46, 
p = .233).  
 
Defensive reporting at baseline 
The first model explored whether seizure aetiology or GAC predicted DR at baseline. 
This model was significant (χ2 (3) = 10.87, p = .012, Cox & Snell R2 = 0.10) and correctly 
predicted whether parents ‘under-reported’ in 72% of cases. Only GAC was a significant 
predictor (b = 0.04, W(1) = 8.84, p = .003, OR = 1.04, 95% CI OR: [1.01, 1.06]). 
SIMD, age at baseline, sex, and DRS were added to the second model. This model also 
reached significance (χ2 (10) = 28.17, p = .002, Cox & Snell R2 = 0.32) and predicted 
correctly in 75% of cases. In this model, GAC (b = 0.03, W(1) = 3.91, p = .048); sex (b 
= -1.31, W(1) = 6.55, p = .010); age (b = -0.05, W(1) = 3.92, p = .048), and DRS (b = -








2.59, W(1) = 4.56, p = .033) were significant individual predictors. Specifically, having 
a child with higher adaptive functioning (OR = 1.02, 95% CI: [1.00, 1.06]); who is 
younger (OR = 0.95, 95% CI: [0.91, 1.00]); female (OR = 0.27, 95% CI: [0.10, 0.74]); 
or whose epilepsy is well-managed with medication (OR = 0.08, 95% CI OR: [0.01, 
0.81]) increased the likelihood of parents under-reporting concerns at baseline. Please 
see Appendix IX, Tables A6a,b for full details. 
 
Defensive reporting at follow-up 
Model 1 had GAC at follow-up as the sole predictor (b = 0.02, W(1) = 5.11, p = .024, 
OR = 1.02, 95% CI OR: [1.00, 1.05]) and this model significantly predicted 70% of DR 
(χ2 (1) = 5.62, p = .018, Cox & Snell R2 = 0.08).  
Model 2 also included infant’s sex as a predictor (χ2 (2) = 12.16, p = .002, Cox & Snell 
R2 = 0.17) and correctly predicted 72% of cases. In this model, only sex was a significant 
individual predictor (b = -1.44, W(1) = 6.20, p = .013, OR = 0.24, 95% CI OR: [0.08, 
0.74]), though GAC approached significance (b = 0.02, W(1) = 3.56, p = .059). As above, 
having a female child appeared to increase the odds of defensive reporting. Please see 
Appendix IX, Tables A7a,b for full details. 
 
 









Baseline parental stress was significantly increased when the child’s adaptive functioning 
was lower, when their epilepsy was drug-resistant, and when the child was older. The 
first two findings are in line with previous research (Pinquart, 2018); having a child with 
emerging developmental issues and more complex seizure activity is associated with 
increased parenting stress. This is also in line with Abidin’s (2012) theory of parenting 
stress that child characteristics play a crucial part in parenting stress as well as parent 
functioning and the parent-child interaction. It is furthermore well-researched that early 
complex epilepsy is associated with neurodevelopmental, behavioural, and emotional 
difficulties (Berg et al., 2012; Noebels, 2015; Symonds & McTague, 2020) and this 
finding was replicated in our current sample; a small-to-moderate correlation between 
drug-resistant epilepsy and GAC score (Table A3 in Appendix IX) was found. At follow-
up, only GAC reached significance, which could be related to the drop-out rate reducing 
statistical power. The finding that having an older child is associated with more parental 
stress could be due to an increased awareness of emerging developmental issues (Macias 
et al., 2003), however considering the age-range of our participants it more likely reflects 
the finding that having a younger child is associated with increased odds of under-
reporting parental stress.  
The finding that a third of parents showed ‘defensive responding’ was interesting and 
unexpected.  To the best of our knowledge, no previous research has investigated 
defensive reporting in a paediatric population apart from Abidin (2012) who noted that 
≤1% of his normative paediatric sample scored within the defensive reporting range. This 








finding could have some bearing on the reason why less than 5% of parents reported 
stress in the clinically significant range, compared to 10% in the normative sample. 
Abidin (2012) suggested that defensive responding could occur for three reasons: (1) the 
parent wants to portray themselves as highly competent; (2) the parent is not invested in 
their parental role and therefore does not experience stress; or (3) the parent is very 
competent and therefore less stressed. Unfortunately, the nature of the current analyses 
did not allow us to identify the reasons for defensive responding, but further insights into 
this would be beneficial because several studies have found higher parental stress levels 
in paediatric epilepsy populations even when illness severity was taken into account 
(Cousino & Hazen, 2013; Pinquart, 2018). Finally, our finding that a subset of parents of 
older, typically developing, female infants with well-managed epilepsy appear to be at 
particular risk of under-reporting on the PSI is worthy of further exploration and 
understanding.  Future investigation could for example focus on using additional 
measures such as the Child Health Questionnaire (Landgraf, Abetz, & Ware, 1996) or 
assessing factors such as perceived support and adjustment.   
Finally, aetiology of seizures did not appear to predict parental stress . However, as can 
be seen in Appendix IX (Table A3, Figure A1), aetiology of seizures was associated with 
drug-resistant seizures and global developmental delay with the direction of the 
relationship suggesting that these clinical characteristics are more common in infants 
with single-gene mutations. These two variables were also significantly associated with 
a reduction in GAC. These three factors could then mediate the relationship between 








aetiology of seizures and parental self-reported stress, although further research would 
be required to replicate and elucidate these findings. 
 
Limitations 
One-third of parents at both baseline and follow-up showed defensive reporting. Since 
Abidin (2012) describes this score as a validity assessment, the current results might need 
to be interpreted with caution. Additionally, defensive reporting and parental stress 
showed opposite associations with age, DRS, and GAC and this might have 
overestimated the predictive value of these factors on parental stress. 
Another limitation to be considered is that the time between baseline and follow-up 
varied between participants and it could not be ascertained from the available data how 
long after the outcome of genetic testing the parents were asked to complete the 
questionnaires. This then limits our interpretation of the current findings in terms of 
parental understanding of how aetiology of seizures was temporally related to parental 
stress in this cohort. 
Finally, 55% of families included in the GACE study lived in areas of high deprivation, 
which is in line with existing literature that suggests that epilepsy is more common in 
lower socioeconomic environments (Li et al., 2008). However, our study demonstrates 
that families living in the most deprived areas were less likely to complete the 
questionnaires. It might be that the current findings do not provide a full picture of 
parenting stress in this population as the spread of SIMD in the regression models was 








more homogenous than it was in the full GACE sample (only 21.8% fell within the 
bottom two quintiles at baseline, see Figure A2 in Appendix IX).  
 
Conclusion 
Parents of young children with seizures do not present with higher levels of stress when 
compared to normative paediatric controls, but poorly controlled seizures and lower 
adaptive functioning of the child can increase parental stress levels significantly. 
Interestingly, parents of children whose seizures are well-controlled and whose adaptive 
functioning is higher appeared to be more likely to report very low stress levels. Whether 
this reflects higher parental competence or under-reporting of concerns needs to be 
further researched and replicated. Nonetheless, the above factors should be considered 
when supporting families with a child who presents with seizures before the age of three 
to ensure that the families receive appropriate guidance and psychosocial support as early 
as possible so that negative outcomes of high parental stress are prevented.  
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 Medline (OVID, 1946-present, incl pre-published) (run: 23/09/2020): 166 reports 
1. Economics/   
2. ((econ* or "socioeconomic factors" or (econ* adj2 factors)) and ("2007" or 
"2008" or "2009" or "2010")).tw.   
3. Economic Recession/   
4. ("great recession" or ((recession or econom* ajd2 depression or (econom* adj2 
crisis) or financ* ajd2 crisis) and ("2007" or "2008" or "2009" or "2010"))).tw.  
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6. (child* adj4 (abus* or neglect* or maltreat* or harm*)).tw.   
7. 1 or 2 or 3 or 4   
8. 5 or 6   
9. 7 and 8  
 
EMBASE (OVID, 1947-present) (run: 23/09/2020): 424 reports 
1. economics/   
2. ((econ* or "socioeconomic factors" or (econ* adj2 factors)) and ("2007" or 
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3. economic recession/   
4. ("great recession" or ((recession or econom* ajd2 depression or (econom* adj2 
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5. exp child abuse/   
6. (child* adj4 (abus* or neglect* or maltreat* or harm*)).tw.   
7. 1 or 2 or 3 or 4   
8. 5 or 6   
9. 7 and 8  








Web of Science, Core Collection (1900-present) (run: 23/09/2020): 141 reports 
#1  TOPIC:  (((econ* or "socioeconomic factors" or (econ* NEAR/2 factors)  )  and  
("2007" or "2008" or "2009" or "2010")  ))  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, 
BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years 
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"2009" or "2010") )))  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, 
BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years 
#3  TOPIC:  ((child* NEAR/4 (abus* or neglect* or maltreat* or harm*) ))  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, 
BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years 
#4 #2  OR  #1 Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, 
BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years 
#5 #4  AND  #3  
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S, 
BKCI-SSH, ESCI, CCR-EXPANDED, IC Timespan=All years  








PsychINFO (EBSCOhost, 1806-present) (run: 23/09/2020): 57 reports 
S1  DE "Economics" 
S2  TI ( (econ* or "socioeconomic factors" or (econ* N2 factors)) and ("2007" or  
"2008" or "2009" or "2010") ) AND AB ( (econ* or "socioeconomic factors" or 
(econ* N2 factors)) and ("2007" or "2008" or "2009" or "2010") ) AND KW ( 
(econ* or "socioeconomic factors" or (econ* N2 factors)) and ("2007" or "2008" 
or "2009" or "2010") ) 
S3  TI ( economics or "great recession" or recession or (econom* N2 depression) or  
(econom* N2 crisis) or (financ* N2 crisis) and ("2007" or "2008" or "2009" or 
"2010")) ) AND AB ( economics or "great recession" or recession or (econom* 
N2 depression) or (econom* N2 crisis) or (financ* N2 crisis) and ("2007" or 
"2008" or "2009" or "2010")) ) AND KW ( economics or "great recession" or 
recession or (econom* N2 depression) or (econom* N2 crisis) or (financ* N2 
crisis) and ("2007" or "2008" or "2009" or "2010")) ) 
S4  DE "Child Abuse" 
S5  TI ( (child* N4 (abus* or neglect* or maltreat* or harm*)) ) AND AB ( (child*  
N4 (abus* or neglect* or maltreat* or harm*)) ) AND KW ( (child* N4 (abus* 
or neglect* or maltreat* or harm*))  
S6  S1 OR S2 OR S3 
S7  S4 OR S5 
S8  S6 AND S7  








Appendix III: NHLBI quality assessment tool for observation cohort 
and cross-sectional studies 
Source: https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools). 
 
*CD, cannot determine; NA, not applicable; NR, not reported 
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‘Late effects’ of childhood cancer might arise due to changes in the brain as a result of 
the illness itself and/or because of the areas impacted by the treatment. Childhood Acute 
Lymphoblastic Leukaemia (ALL) is one of the more common childhood cancers and 
research shows that ALL treated with chemotherapy significantly impacts long-term 
neurocognitive functioning. There is some evidence that childhood ALL survivors 
present deficits in social adjustment.  
Aims 
This study aims to identify whether young people at least one-year post-treatment show 
impaired cognitive empathy when compared to healthy age-matched controls. 
Methods 
Participants will be recruited from tertiary oncology centres and schools in Edinburgh 
and Glasgow. Demographic (and clinical if applicable) information will be collected and 
they will be assessed with three cognitive empathy tests; the Reading The Eyes in The 
Mind Test, The Faux Pas Test, and ESQ questionnaire. The WASI-II and Symbol Search 
subtest from the WISC-V; and the Finger Tapping test will be completed to assess 
cognitive and psychomotor abilities. Assessments will be completed at the young 
people’s school or at the paediatric psychology outpatient clinic.  
Application 
Results from this study could inform long-term care for ALL survivors, thereby 
improving their psychosocial adjustment and ultimately their quality of life.  
  









Between 2007 and 2016, 1275 children under the age of 14 years were diagnosed with 
cancer in Scotland and leukaemia accounted for 31% of these diagnoses (ISD Scotland, 
2019). Fortunately, medical advancement has allowed for the full recovery of over 80% 
of young people diagnosed with cancer (Stewart & Wild, 2014), and researchers are 
continuing to develop our understanding of childhood cancers. As such, some of the 
research perspective has shifted to instead focus on so-called ‘late effects’ of oncological 
diseases and their treatments.  
Children who survived a childhood cancer have been found to be at a significantly 
increased risk of later cognitive, behavioural, and emotional difficulties and these 
difficulties have been coined late effects. These secondary difficulties might arise due to 
organic or functional changes in the brain as a result of the illness itself (i.e. when the 
central nervous system (CNS) or brain is involved in the disease) and/or because of the 
areas impacted by the treatment. Furthermore, the psychological impact of being 
diagnosed with and treated for a life-threatening illness is far reaching. For example, 
inpatient stays as well and poor health can limit the young person’s social and educational 
opportunities, which can have long-term consequences for the re-integration with their 
peer group and their general social and cognitive development. It has also been reported 
that patients and their families experience high levels of stress throughout the disease 
process (Myers et al., 2014). This is particularly problematic when considering that high 
levels of stress are associated several mental health difficulties (McLaughlin, 2016). As 
more young people are surviving cancer, acknowledging and potentially preventing these 
numerous late effects is becoming more important. Although late effects are associated 
with all childhood cancers, only those relevant to childhood Acute Lymphoblastic 
Leukaemia (ALL) will now be discussed briefly due to the aim of this project. 
ALL is a haematological cancer, which has chemotherapy as its first-line treatment 
(Cheung & Krull, 2016). Several chemotherapy agents are administered concurrently 
during the initial as well as the maintenance phase of the treatment of leukaemia and a 








range of these agents (e.g. methotrexate, cytarabine) have been associated with late 
neurocognitive effects. Damage to cortical white matter as a result of CNS exposure to 
chemotherapy could provide an explanation for the cognitive impairments in some young 
people as white matter is particularly vulnerable to toxicity in the developing brain (De 
Luca, 2015). In addition, executive functioning (e.g. planning, behavioural inhibition, 
and emotional regulation) deficits are relatively common in this childhood ALL 
survivors, which is potentially related to structural and functional changes to the fronto-
parietal attentional network (Cheung & Krull, 2015). The impact on frontal systems is 
particularly relevant in childhood cancers, as it is known that the frontal 
neurodevelopment occurs in a non-linear fashion, with peaks in development/synaptic 
pruning occurring during late childhood and again during post-adolescence (Blakemore 
& Choudhury, 2006). It is known that cranial and total body radiation can lead to 
cognitive decline above and beyond the effects of chemotherapy (Cheung & Krull, 2015; 
Willard et al., 2014) and for this reason, radiation therapy is no longer the first-line 
treatment for leukaemia. However, this treatment is still implemented following relapse 
and this project will therefore only consider young people who have been treated with 
chemotherapy only (i.e. have not relapsed).  
A full review of neurocognitive late effects of ALL is outside the scope of this proposal, 
but some researchers have reported that ALL in childhood is associated with poorer 
social competence including maintaining peer relationships (Stam, Grootenhuis, & Last, 
2001). Adolphs (2001) argues that our complex social world requires us to develop social 
cognition and he defines this as “the ability to construct representations of the relations 
between oneself and others, and to use those representations flexibly to guide social 
behaviour” (Adolps, 2001, p. 231).  Unfortunately, literature around social adjustment in 
childhood ALL survivors is inconsistent and social cognition has never been directly 
assessed in this population. In line with a treatment related social-cognitive deficit 
hypothesis, however, it can be argued the negative impact of chemotherapy on the frontal 
lobes and its associated networks (Cheung & Krull, 2015) also explains potential poorer 
social functioning as the frontal areas have consistently been shown to play a role in 








social cognition and emotional regulation (Blakemore & Choudhury, 2006). Similarly, 
Yeates and colleagues’ (2007) suggest that social competence is comprised of social 
information processing (cognitive-executive functions, social-affective functions, and 
social problem-solving), social interaction (affiliative, aggressive, and withdrawn), and 
social adjustment (self-perceptions and perceptions of others). The argue that a brain 
insult, particularly in the frontotemporal and limbic regions, can therefore influence 
social competence as well as the relationships between the different components of their 
model.  Finally, the relatively long treatment protocol associated with ALL potentially 
further endangers social development due to prolonged time away from healthy peers. 
The impact of ALL on social cognition should thus be studied further because humans 
are inherently social creatures and their quality of life is strongly connected with their 
ability to thrive in a social environment.  
The aim of this project is therefore to investigate the effects of leukaemia treatment on 
social cognition in childhood leukaemia survivors. In order to operationalise social 
cognition for this study, it was decided to explore cognitive empathy initially. Cognitive 
empathy is the ability understand one’s own and others’ emotional states using contextual 
appraisals (De Waal, 2007) and as such a key part of social cognition. This can be 
differentiated from the affective aspect of empathy, which involves an emotional 
response to the mental states of others and as such is less straightforward to assess. As 
this is a relatively small-scale study, it was also decided to only include ALL survivors 
as they constitute the largest proportion of childhood leukaemia.  
 
Research questions 
Primary research question 
Do survivors of ALL show decreased cognitive empathy when compared to healthy age-
matched controls? 








Secondary research questions 
1. Does cognitive empathy ability correlate with general intellectual ability and 
processing speed, and is the strength of association different for survivors of 
ALL? 




It is expected that childhood ALL survivors will show decreased cognitive empathy when 
compared to healthy age-matched controls. The secondary research questions will be of 
an exploratory nature and as such no hypotheses are made. 
 
Plan of investigation 
Participants 
To perform a power analysis (G*Power 3.1), an effect size of d  = 0.8 on the primary 
measure Reading The Mind in the Eyes Test (RMET; Baron-Cohen et al., 2001) was 
used. This was based on similar research by Henry et al. in 2006 (Cohen’s d = 0.66) 
and by Geraci et al. in 2010 (Cohen’s d = 1.21). Although these studies examine 
cognitive empathy in an adult population and their participants had traumatic brain 
injuries not related to ALL, the brain damage described in these papers is likely to be 
similar to brain damage following paediatric ALL as described above (Cheung & Krull, 
2015). Therefore, for a power level of .80 (p < .05, one-tailed) a minimum of 21 young 
people (aged 6-18) at least 1 year post-treatment and 21 age-matched healthy young 
people from Glasgow and Edinburgh schools will be recruited. 








Following discussions with clinical teams in Edinburgh and Glasgow, it was estimated 
that each team will see around 30 young people a month for ALL follow-up (excluding 
those <1 year post-treatment). As such, recruiting 21 young people with a history of 
paediatric ALL seems very feasible.  Please note that in order to age-match we will need 
to recruit more young people for the control group (estimated: 60), however we aim to 




Young people aged between 6 and 17 years who are at least one year post ALL treatment 
will be included in this study. The young people will be in or will have completed 
mainstream education. Young people with neurodevelopmental disorder and those in 
specialist education will be excluded. For the control group, healthy young people in 
mainstream education will be included; those with a previous life-threatening condition 
will be excluded from this group. 
 
Recruitment procedures 
Young people attending the leukaemia out-patient clinic will be invited to participate in 
the study by their clinician. Age appropriate information leaflets will be distributed, and 
informed consent and assent will be collected from young people and/or their parents 
where appropriate. For the control group, schools will be approached, and information 
and consent forms sent out to interested families. Data will be collected, ethics 
permitting, between September 2020 and April 2021. 
 
  









Demographics and treatment history 
Participant characteristics such as age, gender, and level of deprivation will be collected 
for all participants. For those in the post-treatment ALL group, clinical information will 




The RMET (Baron-Cohen et al., 2001) and the Faux Pas Test (FPT; Baron-Cohen et al., 
1999; Gregory et al., 2002) will be administered. The RMET will allow us to assess 
cognitive empathy visually, whereas the FPT is a verbal assessment. The RMET child 
version (28 items) will be administered to young people between 6 and 11 years. The 
adult version will be shortened to match the child version and will be administered to 
young people aged 12 and over. The completion time for these tests is around 20 minutes 
and scores will be adjusted for guessing.  
 
Parents will also be requested to complete the Empathy Systemizing Quotient 
questionnaire (ESQ; Auyeung et al., 2012) to rate their child’s empathy. This measure 
will serve as a proxy of cognitive empathy. The child (6 – 11), adolescent (12 – 15), and 
adult (16+) versions will be completed as appropriate. The completion time for this 
measure is around 10 minutes. 
 
  








General intellectual ability 
The Wechsler Abbreviated Scale of Intelligence, second edition, (WASI-II; Wechsler, 
2011) will be used to estimate current general intellectual ability. The completion time 
for these tests is around 30 minutes. 
 
Processing speed 
The Symbol Search from the Wechsler Intelligence Scale for Children, fifth edition, 
(WISC-5; Wechsler, 2014) and the Finger Tapping Test will be used to measure 
processing speed. The completion time for this measure is around 10 minutes. 
 
Impact of Covid-19 pandemic 
The Covid-19 pandemic and measures imposed to halt the spread of the disease could 
have impacted on psychological functioning and well-being. Although a full assessment 
on this is beyond the scope of the current study, we wanted to consider the way the young 
people in this study managed the social distancing measures in an exploratory way.  
To assess the impact of prolonged social distancing/isolation measures, all 
parents/participants will be asked to answer a short questionnaire in relation to the young 
person’s social functioning during this period (e.g. the use of video conferencing to meet 
with friends) (see Appendix 1). 
 
Design 
Young people in the ALL group and their parent(s) will be invited to attend an outpatient 
appointment at the Royal Hospital for Children in Glasgow to complete 
neuropsychological assessment. This assessment will last approximately one hour and 10 








minutes. Parents will be asked to complete the ESQ during this time. Control participants 
will be assessed in their school. Questionnaires for the parents in this group will be send 
to their home with a pre-stamped envelope.  
 
Research procedures 
Collected data will be stored on secure NHS computers for a period of three years. Data 
will be anonymised for analyses and dissemination. 
 
Data analysis  
Primary analysis 
To answer the primary question whether ALL survivors differ on a measure of social 
cognition when compared to a matched healthy control group, a t-test for independent 
samples with the score on the RMET as the dependent variable and group as the 
independent variable will be used. The RMET was chosen as the primary measure as this 
task has been widely used by researchers assessing social cognition (e.g. Dorris et al, in 
prep; Geraci et al, 2010). 
 
Secondary analyses 
As this study will not be adequately powered for below analyses, these will be of an 
exploratory nature. 
A MANCOVA with group as independent variable, direct cognitive empathy measures 
(i.e. scores on the RMET and FPT) as dependent variables and general intellectual ability 
and processing speed as covariates is proposed to examine whether ALL impacts 








cognitive empathy. An ACOVA with above independent variable and covariates, but 
with ESQ rating as dependent variable is also suggested.  
To examine whether age at diagnosis predicts the impact of ALL on cognitive empathy, 
age will be divided in three brackets ([6-9], [10-12], [13-17]) in accordance with 
literature around the development of social cognition (Blakemore & Choudhury, 2006; 
Dorris et al, in prep). A MANCOVA with age range as independent variable, and direct 
cognitive empathy measures as dependent variables, and with the same covariates as 
above would be conducted. 
 
Settings and equipment 
Young people will attend an approximately one-hour session to complete the described 
tests at either their school or at the paediatric psychology out-patient units in Edinburgh 
or Glasgow. A NHS encrypted laptop will be acquired for data collection. 
 
Health and safety issues 




Ethical approval for this project will be sought from the Ethics Committee, the Caldicott 
Guardian, and the Scottish government for the inclusion of healthy school pupils. We 
will request sponsorship from NHS R&D. We will liaise with SCOTCRN and Young 
Patient Group Advisory to maximise the benefit/value of this study and to ensure our 
information and consent forms are appropriate.  We will provide a brief report of 








neuropsychology findings to patients and to those in the control group where we 
identified significant difficulties. Young people in the control group will receive a 
summary of the study’s findings due to practical constraints otherwise.  
 
Informed consent will be sought from young people over the age of 12 and from the 
parents of younger children. From these younger children, assent will be sought to ensure 
that the young persons’ wishes are respected. Consent/assent will be sought through 
teachers and oncologists as appropriated. 
 
Financial issues 










Complete full proposal 




for data collection, IRAS 




Data collection and 
systematic review
Complete systematic 













Results from this study could inform long-term care for ALL survivors, thereby 
improving their psychosocial adjustment and ultimately their quality of life. This study 
might, for example, feed into the standard follow-up care of paediatric ALL survivors by 
assessing for social deficits post-treatment and offering early intervention where 
appropriate, which in turn might improve some of these deficits before they impact 
significantly and the young person’s social functioning. Other research has suggested, 
for instance, that interventions aimed at increasing parental nurturance can improve 
social outcomes in children with traumatic brain injuries (Deighton et al., 2019). 
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Appendix V: Impact of Covid-19 questionnaire for children and young 
people 
 
Pandemic Social Contact Questionnaire  
(Parent rated version for CYP aged 5-12 years) 
As health researchers, we are very aware of the impact the COVID-19 pandemic might have 
had on children and families. With this in mind, we would like to get a sense of your child’s 
social interactions during periods of social restriction and isolation.  
Gathering this data on lots of young people could be important in understanding what might 
help children to cope with situations like this in the future. 
We have assumed that most children will have had internet access through this pandemic, 
however if this was not the case for your family please ignore Questions 3 –7. 
Please tick the box that best describes the situation for your child. If unsure of the answer, 
please make your best guess. 
 
1. How long would you estimate that your child faced severe social restrictions i.e. the period 




Less than           3 months              3-5 months               6 months            more than 6 months 
3 months 
 




     Yes                 No 
 












    No                 1-3 hours                4-6 hours                  7-9 hours                  10+ hours 
 
4.  Did your child have social contact with other family (not in their home) through social 





No         Once per month       Once per week      2-3 times per week     4+ times per week 
 
5. Did your child have social contact with friends through social media where they could see 





    No                 1-3 hours                4-6 hours                  7-9 hours                  10+ hours 
 
6. Did your child engage in activities/clubs through social media (e.g. using Youtube for 




     No          Once per month      Once per week         2-3 times per week     4+ times per week 
 
  












     No          Once per month      Once per week         2-4 times per week     5+ times per week 
 
 




 0.5 hour          1 hours                       2 hours                       3-4 hours                5+ hours 
 
 




    No          Once per month        Once per week       2-3 times per week     4+ times per week 
 




     No             Once per month          Once per week         2-3 times per week     4+ times per 
week 
  












No                         1                              2                                  3                               4+ 
 
 
Please return this form to the researcher who asked you to complete it.  
 
Many thanks for your time ☺ 
  








Pandemic Social Contact Questionnaire  
(self-rated version for young people aged 13-18 years) 
As health researchers, we are very aware of the impact the COVID-19 pandemic might have 
had on children and families. With this in mind, we would like to get a sense of your social 
interactions during periods of social restriction and isolation.  
Gathering this data on lots of young people could be important in understanding what might 
help young people to cope with situations like this in the future. 
We have assumed that most people will have had internet access through this pandemic, 
however if this was not the case for your family please ignore Questions 3 –7. 
Please tick the box that best describes your situation. If unsure of the answer, please make your 
best guess. 
 
1. How long would you estimate that you faced severe social restrictions i.e. the period of being 




Less than           3 months              3-5 months               6 months            more than 6 months 
3 months 
 




     Yes                 No 
 
  












    No                 1-3 hours                4-6 hours                  7-9 hours                  10+ hours 
 
4.  Did you have social contact with other family (not in your home) through social media 




No         Once per month       Once per week      2-3 times per week     4+ times per week 
 
5. Did you have social contact with friends through social media where you could see the other 




    No                 1-3 hours                4-6 hours                  7-9 hours                  10+ hours 
 
6. Did you engage in activities/clubs through social media (e.g. using Youtube for exercise or 




     No          Once per month      Once per week         2-3 times per week     4+ times per week 
 
  












     No          Once per month      Once per week         2-4 times per week     5+ times per week 





 0.5 hour          1 hours                       2 hours                       3-4 hours                5+ hours 
 




    No          Once per month        Once per week       2-3 times per week     4+ times per week 
 




















No                         1                              2                                  3                               4+ 
 
Please return this form to the researcher who asked you to complete it.  
Many thanks for your time ☺ 








Appendix VI: Author guidelines for the journal Developmental 
Medicine and Child Neurology 




b)    Reporting guidelines 
For all Original Articles, Systematic Reviews, Meta-analyses, Scoping Reviews, 
Clinical Practice Guidelines, and Case Series the Editors and Editorial Board require 
that authors follow the guidelines of the Equator network when reporting research 
methods and findings (http://www.equator-network.org/library/). 
We require that authors conduct all original research, Systematic Reviews, and Scoping 
Reviews based on an appropriate pre-established protocol. 
Submissions must be accompanied by the appropriate checklist, fully completed with 
page numbers where applicable. Please select the most suitable checklist from the 
following and download the appropriate checklist, for example: 
    Observational studies (i.e. most Original Articles): STROBE checklist 
    Systematic Reviews or Meta-analyses: PRISMA 2020 checklist (for all systematic 
reviews) and AMSTAR-2 checklist (for systematic reviews of interventions) 
    Scoping reviews: PRISMA-ScR 
    Randomized controlled trials: CONSORT guidelines 
    Clinical practice guidelines: AGREE II 
    Case series: CARE 
    Other types of study e.g. Diagnostic Accuracy: please visit the Equator website 
http://www.equator-network.org/library/ 
 
While completing the checklist(s), authors should consult the relevant guidance 
document to ensure the checklist is reported as accurately as possible. Failure to 
address all items leads to poorly synthesised evidence and misleading conclusions. 
For Editorials, Commentaries, Book Reviews, Invited Reviews, Case Series, and 
Letters, no checklist is required. 
c)     Original articles 








Articles should comprise an introductory section (but not headed ‘Introduction’), 
followed by ‘Method’ (with optional subheadings, such as ‘Participants’ [rather than 
‘Subjects’] and ‘Statistical analysis’), ‘Results’, and ‘Discussion’ sections. The 
Discussion section should include the limitations of the study. Subheadings should 
otherwise be kept to a minimum. 
Authors are encouraged to submit video material supporting their papers, where 
appropriate, for publication in the journal. 
Papers longer than 3000 words, such as those reporting randomized controlled trials, 
may be published at the Editors’ discretion. 
In the Method section, authors should state which pre-established protocol was 
followed for the study. Randomized controlled trials should include a short trial 
protocol as supplementary information. Please refer to the ‘Reporting guidelines’ 
section for reporting guidelines and protocol registration. 
We encourage the inclusion of a graphical abstract which captures the content of the 
article for readers at a single glance. 
 
h)    References 
The Vancouver style is used, as recommended by the International Committee of 
Medical Journal Editors. Cite using a superscript number in the text, with a numerical 
list of references at the end of the paper presented in order of citation. Cite only peer-
reviewed, published material. The journal does not recognize abstracts or submitted (as 
opposed to accepted, or ‘forthcoming’) papers as proper citations; such material should 
not be listed with the references but cited only in text, followed by ‘(personal 
communication)’. 
List all authors unless more than six, in which case list the first three followed by ‘et 
al.’, using Index Medicus abbreviations for journal names (see 
www.nlm.nih.gov/tsd/serials/lji.html). Order and punctuate bibliographic information 
as follows, omitting issue month and number unless needed to distinguish issues. For 
additional citation formats, adapt appropriate examples from the NLM’s Citing 
Medicine (www.ncbi.nlm.nih.gov/bookshelf/br.fcgi?book=citmed). 
 
i)      Figures and tables 
Note that the Editors may decide that large figures or tables should be published online-
only. 
Tables, figure legends and short appendices Set out on separate pages at the end of (and 
as part of) the main document, after the references. 








Tables and appendices to be published online only Present as separate files in Microsoft 
Word or Rich Text format. 
Figures (e.g. illustrations, charts and photographs) Present electronically as separate 
files (not in the main text of the article). Guidelines about acceptable file formats and 
illustration preparation are provided at 
authorservices.wiley.com/bauthor/illustration.asp 
Please label radiographs, CT, or MRI scans with left [L] and right [R], and if 
appropriate with anterior [A] and posterior [P]. Areas of interest should be marked with 
an arrow. For EEGs please indicate the gain, timescale, and lead position. 
Graphs should be as simple as possible, not three-dimensional, and not framed. Shading 
should be white, black, or strong hatching, not grey. No background lines should be 
used (except for bars and axes). 
Authors are encouraged to consider gender equality and ethnic diversity when 
preparing images of children, young people, or adults, whether real (photographs) or 
line drawings. Individuals shown should ideally be representative of all members of the 
global community and not just from one homogenous group.  
Figures of inclusion/exclusion criteria and flow diagrams of the study recruitment 
process will go online only, as supporting material. 
Figures should be numbered in order in the text. A caption must be supplied for each 
figure. The caption should not repeat what is written in the text material and should 
follow the Journal style (please refer to recent issues for examples). All captions should 
be placed in a list at the end of the main document. Please remember to supply captions 
for figures that will be published electronically. The caption must describe all labels in 
a figure. For images, the caption should include the type of image, its plane, whether or 
not contrast material was used, the pulse sequence information for MR images and the 
features to be observed by the reader. However, full details of the MR sequences should 
be described in the methods section, not in the caption. 
 
j)       Statistical reporting 
The Editors advise reading “Statistical recommendations for papers submitted to 
Developmental Medicine & Child Neurology” (Rigby AS, Dev Med Child Neurol 
2010; 52: 299–304) for guidelines on appropriate use and reporting of statistical 
analyses. Authors are recommended to work with a statistician where appropriate. 
 
  








Appendix VII: Proof of ethical approval to analyse GACE study data 
 
  








Appendix VIII: Clinical proforma GACE study 

























Appendix IX: Supplementary information for Chapter 3 
Table A1:  Differences between those who completed any questionnaires and those who did not 
for clinical and demographic variables 
Variable N χ2 (df) p-value 
SIMD quintile 289 10.09 (4) .039 
Infant’s sex 301 1.53 (1) .248 
Global Developmental Delay 301 0.04 (1) .848 
Drug-Resistant Seizures 301 0.47 (1) .494 
Aetiology of Seizures 295 4.21 (2) .122 
Epilepsy Diagnosis 301 2.69 (1) .101 
  F(df) p-value 
Age at first seizure 300 0.99 (1, 298) .322 
NB. SIMD = Scottish Index of Multiple Deprivation  
 
Table A2a:  Differences between those who completed follow-up and those who did not for 
categorical predictor variables 
Variable N χ2 (df) p-value 
SIMD 274 14.17 (4) .007 
Infant’s Sex 285 0.39 (1) .534 
Global Developmental Delay 285 1.05 (1) .306 
Drug-Resistant Seizures 285 0.01 (1) .938 
Aetiology of Seizures 279 6.11 (2) .047 
NB. SIMD = Scottish Index of Multiple Deprivation.  
Epilepsy diagnosis was not included in the regression analyses as a predictor variable. 
 
Table A2b:  Differences between those who completed follow-up and those who did not for 
continuous predictor variables 
Variable N F(df) p-value 
Age at baseline 132 0.00 (1,130) .983 
Age at first seizure 284 0.19 (1,282) .664 
GAC at baseline 120 2.47 (1,118) .118 
TS at baseline 125 0.33 (1,123) .568 
NB. GAC = General Adaptive Composite on ABAS-2; TS = Total Stress on PSI-4-SF.  
  









Figure A1: Aetiology of seizures spread as a factor of global developmental delay and drug-resistant 
epilepsy in percentages. Other aetiology of seizures included: infectious; metabolic; and structural.  
 
 
Figure A2: Spread of Scottish Index of Multiple Deprivation (SIMD) quintiles across those who 
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Table A3: Pearson’s R (when at least one variable is continuous) and Phi (when both variables are categorical) coefficients for all variables. N ranged from 52 to 301.  
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* p < .05, two-tailed 
** p < .01, two-tailed 
† for the purpose of correlational analyses, aetiology of seizures was divided into known and unknown 
‡ categorical variable 
Phi coefficients in italics 









1. Scottish Index of Multiple Deprivation quintile (1-5) 
2. Aetiology of seizures (0 = unknown, 1 = known) 
3. Drug-resistant epilepsy (0 = no, 1 = yes) 
4. Global development delay (0 = no, 1 = yes) 
5. Infant’s sex (0 = female, male = 1) 
6. Age at baseline 
7. Age at follow-up 
8. Age at first seizure 
9. General Adaptive Composite at baseline  
10. General Adaptive Composite at follow-up  
11. Parental Distress at baseline 
12. Parent-Child Dysfunctional Interaction at baseline 
13. Difficult Child at baseline 
14. Total Stress at baseline 
15. Defensive reporting at baseline (0 = no, 1 = yes) 
16. Parental Distress at follow-up 
17. Parent-Child Dysfunctional Interaction at follow-up 
18. Difficult Child at follow-up 
19. Total Stress at follow-up 
20. Defensive reporting at T2 (0 = no, 1 = yes) 
21. Epilepsy diagnosis (0 = no, 1= yes)








Table A4a: multiple stepwise regression for parenting stress at baseline (models) 
Model df F p R2 
1 Regression 2 25.17 .000 0.31 
Residual 110    
Total 112    
2 Regression 6 13.08 .000 0.43 
Residual 106    
Total 112    
 





 95% CI for B 
B SE p Lower Upper 
1 (Constant) 130.86 9.67 13.54 .000 111.71 150.02 
 GAC at baseline -0.69 0.10 -6.99 .000 -0.89 -0.50 
 Aetiology -1.42 2.11 -0.67 .502 -5.61 2.77 
2 (Constant) 102.07 12.31 8.29 .000 77.67 126.47 
 GAC at baseline -0.52 0.10 -5.08 .000 -0.72 -0.32 
 Aetiology -0.45 2.20 -0.21 .838 -4.80 3.90 
 Age at baseline 0.49 0.16 2.99 .003 0.17 0.82 
 SIMD -1.92 1.26 -1.52 .132 -4.42 0.59 
 DRS 15.77 4.74 3.33 .001 6.34 25.16 
 SEX 4.06 3.65 1.11 .268 -3.17 11.29 
NB. SE = Standard Error; GAC = Global Adaptive Composite; SIMD = Scottish Index of Multiple 
Deprivation; DRS = Drug-Resistant Seizures. 
  








Table A5a: multiple stepwise regression for parenting stress at follow-up (models) 
Model df F p R2 
1 Regression 1 19.81 .000 0.24 
Residual 62    
Total 63    
2 Regression 4 6.15 .000 0.29 
Residual 59    
Total 63    
 





 95% CI for B 
B SE p Lower Upper 
1 (Constant) 105.41 8.25 12.78 .000 88.93 121.90 
 GAC at follow-up -0.43 0.10 -4.45 .000 -0.62 -0.24 
2 (Constant) 95.53 11.28 8.47 .000 72.95 118.10 
 GAC at follow-up -0.31 0.13 -2.32 .024 -0.57 -0.04 
 SIMD -2.45 2.17 -1.13 .262 -6.79 1.88 
 DRS 3.81 7.44 0.51 .611 -11.08 18.69 
 SEX 9.69 5.29 1.83 .072 -0.90 20.28 
NB. SE = Standard Error; GAC = Global Adaptive Composite; SIMD = Scottish Index of Multiple 
Deprivation; DRS = Drug-Resistant Seizures 
  








Table A6a: Multiple stepwise logistic regression for defensive reporting at baseline (models) 
Omnibus Tests of Model Coefficients  
Model χ2 df p 
Cox & Snell 
R2 
1 Step 0.41 3 .012  
Block 0.41 3 .012  
Model 0.41 3 .012 0.13 
2 Step 29.20 10 .001  
Block 29.20 10 .001  
Model 29.61 12 .003 0.24 
 
Table A6b: Multiple stepwise logistic regression for defensive reporting at baseline 
(coefficients) 
Variables in the Equation B SE Wald df p 
 95% CI 
OR 
 
OR Lower Upper 
Model 
1 
GAC at baseline 0.04 0.01 8.84 1 .003 1.04 1.01 1.07 
Aetiology   0.03 2 .984    
Aetiology(1) -0.22 1.24 0.03 1 .860 0.80 0.07 9.19 
Aetiology(2) -0.02 0.48 0.00 1 .972 0.98 0.38 2.54 
Constant -4.24 1.27 11.08 1 .001 0.01   
Model 
2 
GAC at baseline 0.03 0.02 3.92 1 .048 1.03 1.00 1.06 
Aetiology   0.50 2 .780    
Aetiology(1) -0.95 1.38 0.47 1 .492 0.39 0.03 5.81 
Aetiology(2) -0.24 0.63 0.15 1 .703 0.79 0.23 2.71 








SIMD   1.39 4 .845    
SIMD(1) 0.51 0.77 0.44 1 .507 1.67 0.37 7.56 
SIMD(2) 0.77 0.75 1.04 1 .308 2.15 0.49 9.39 
SIMD(3) -0.01 0.74 0.00 1 .993 0.99 0.23 4.27 
SIMD(4) 0.28 0.75 0.14 1 .709 1.32 0.31 5.74 
Age at baseline -0.05 0.02 3.92 1 .048 0.95 0.91 1.00 
SEX(1) -1.31 0.51 6.55 1 .010 0.27 0.10 0.74 
DRS(1) -2.59 1.22 4.56 1 .033 0.08 0.01 0.81 
Constant -1.62 1.69 0.92 1 .336 0.20   
NB. SE = Standard Error; OR = Odds Ratio; GAC = Global Adaptive Composite; SIMD = Scottish 
Index of Multiple Deprivation; DRS = Drug-Resistant Seizures; GDD = Global Developmental Delay 
 
Table A7a: Multiple logistic regression for defensive reporting at follow-up (models) 
Omnibus Tests of Model Coefficients  
Model χ2 df p 
Cox & Snell 
R2 
1 Step 5.62 1 .018  
Block 5.62 1 .018  
Model 5.62 1 .018 0.08 
2 Step 6.54 1 .011  
Block 6.54 1 .011  
Model 12.16 2 .002 0.17 
 
  








Table A7b: Multiple stepwise logistic regression for defensive reporting at follow-up 
(coefficients) 
 
NB. SE = Standard Error; OR = Odds Ratio; GAC = Global Adaptive Composite; SIMD = Scottish 




Variables in the 
Equation B SE Wald df p 
 95% CI 
OR 
 
OR Lower Upper 
Model 
1 
GAC at follow-up 0.02 0.01 5.11 1 .024 1.02 1.00 1.05 
Constant -2.77 0.98 8.03 1 .005 0.06   
Model 
2 
GAC at follow-up 0.02 0.01 3.56 1 .059 1.02 1.00 1.05 
SEX(1) -1.44 0.58 6.20 1 .013 0.24 0.08 0.73 
Constant -1.75 1.04 2.83 1 .093    
